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ARTICLE V. 


REMARKS on the Confiderations relating to 


Fluxions, &c. that were publifbed by Phi- 
lalethes Cantabrigienfis zz the Republick of 
Letters for the laft month. 


N thefe Remarks, for brevity, the words of 
Philalethes are not tranf{cribed, but the Seéz- 
ons and Paragraphs, wherein they are contained, 
are particularly quoted. , 
The firft four Seétions contribute nothing to- 
wards determining the points in queftion. 
Sect. V. §. 1—4. By the idea of fluxions Mr. 
Robins does not mean the doétrine of fluxions, 
but only one part of that doétrine; for it is exe 
prefly faid in the Republick of Letters for Ofober 
AvuGUST 1736. F laft, 
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laft, pag. 253. that the doétrine of fluxions con- 
fifts of two parts, the form of conception there 
defcribed (that is the idea of fluxions) and the 
method of applying it to the folution of mathe- 
matical problems. 

Again, Mr. Rodins does not conclude, that the 
method of fluxions is abfolutely diftin& from that 
of firft and laft ratios, only becaufe Sir J/aac New- 
ton had formed his idea of fluxions before he had 
invented the other method, but alfo becaufe that 
other method is no otherwife made ufe of in this 
than for demonftrating the proportions between 
different fluxions. . 

§. s—8. Here it is attempted to be proved, 
that one of thefe methads could not poffibly be 
invented before the other; becaufe Sir Z/aac New- 
ton has in his writings made ufe of that of prime 
and ultimate ratios in demontirating propofitions 
in the other doétrine; whereas to make thisacon- 
clufive argument, it was neceffary to fhew, it 
were impoffible to form thefe demonftrations b 
any other means; but it appears in fact Sir Z/aac 
Newton did at firft content himfelf with fuch 
demonftrations, as the method of indivifibles did 
afford; and Mr. Robins has fhewn, that thefe 
propofitions may be perfectly demonttrated ano- 
ther way by exhautftions. | 

§. 9. Becaufe Philalethes fees not the ufe of this 
diftinétion, is that a proof it is of no importance? 
How could Philalethes imagine the letter § to be 
inferted through tnadvertency, when that is to 
fuppofe the title page printed before the book was 
writ; for thefe two methods are as much diftin- 
guifhed in the book itfelf, as in any thing Mr. 
Robins has fince publifhed. 

§. 11, 12. ‘Has not Sir J/aac Newton fufficient- 
ly diftinguifhed them in delivering his method of 
prime 
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prime and ultimate ratios by itfelf at the begin- 
ning of his Principia ? Has he not fufficiently di- 
ftinguithed them, when at the end of. his Jntro- 
duttion to the Quadratures, he {peaks of determi- 
ning the fluxions of quantities by the method of 
prime and ultimate ratios? 

§. 13. Sir L/aac Newton does not intermix his 
fimple and plain defcription of fluxions with the 
terms ufed in the doétrine of prime and ultimate 
ratios; for his defcription of fluxions is contained 
in the two firft paragraphs of his Jutroduétion to 
the Quadratures, in which no terms of the other 
doétrine occur: the following parc of the Zutro- 
duétion is not to inftruct us in the idea, he defigns 
to be annexed to the word fluxion, but only con- 
tains directions how by the method of prime and 
ultimate ratios to find the proportions between 
different fluxions. -Therefore it ftill appears, that 
the idea of fluxions has no relation to the doétrine 
of prime and ultimate ratios, and that the do- 
&rines are abfolutely diftinét from each other. 
For is not the fifth propofition of the firft book 
of Euclide abfolutely diftinét from the fourth, 
though the fourr@is the means whereby the fifth 
is demonftrated. By the argument.here made ufe 
of the doctrine of fluxions might as well be pro- 
ved not to be diftiné&t from the ancient method of 
exhauftions; fince Mr. Rodins has fhewn how 
to apply that method.to the determining the pro- 
portions of fluxions. 

§.14. Here the diftin&tion made at the begin- 
ning of Mr. Rodins’s laft Difcourfe is not attend- 
ed to; where it is obferved, that the fame me- 
thod of calculation is applicable to both methods. 
And if thefe two methods being equally fubfervi- 
ent to the fame method of computation makes 
them. the fame, then they are alfo the fame with 
the differential method of Leibnitz, F2e Set. 
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Sect. VI. §. 1—4. In reality the words here 
quoted from Sir J/aac Newton are the moft un- 
guarded, that great man has ufed upon thefe fub- 
je&ts, and upon thefe Philalethes has unhappily 
built his whole explanation of prime and ultimate 
ratios. If thefe expreffions are unintelligible or 
incorret, what juftification will it be to Phila- 
lethes not to have difcovered their imperfection ? 

§. ¢,6. Why will Philalethes fo pofitively af- 
ferr, that Sir Z/aac Newton, when he wrote his 
Analyfis, did not there proceed upon the princi- 
ples of indivifibles, fince they are apparently ufed 
in that treatife, and it is affirmed in the account 
of the Commercium Epiftolicum, that he was ac- 
cuftomed to make ufe of indivifibles at that time, 
and the terms relating to them, in the fame fenfe 
with Cavalerius their original author. But it 
feems this account was writ after Sir Z/aac New- 
ton had corrected that faulty doétrine; but is that 
a reafon, why in giving an account of what he 
had done before, he fhould either difguife or con- 
ceal the truth. It is alfo, it feems, in this ac- 
count declared, that Sir J/aac Newton continued 
to ufe the letter o for an infinitely {mall quantity, 
even to the time, when that account was writ; 
but Mr. Robins has never denied, that Sir J/zac 
Newton might fometimes have allowed himfelf in 
the ufe of indivifibles in the inveftigation of 
problems, even to his dying day. Mr. Robins has 
fhewn, where he ufed them in his Principia. 
‘Here I muft take leave to inform Philalethes, that 
he does not underftand, what ufe Sir J/zac New- 
ton made of the letter 0; for he afferts, that it 
denotes the only infinitely fmall quantity ufed in 
his calculus; but a mathematician ought to have 
known, that of one infinitely {mall quantity on- 
ly no ufeat all can be made; itis only here meant, 
that 
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that Sir //; Newton ufed no other fymbol to exprefs 
an infinitely {mall quantity, nay this means only 
no other fimple fymbol; for in the paflage jutt 
quoted by Philalethes at §. 5. it is faid prick’d let- 
ters never fignify moments, unle/s when they are mul- 
tiplied by the moment o either expreffed or underfiood 
to make them infinitely little, and then the reétangles 
are put for moments. Now according to Philalethes 
all momentsare infinitely little quantities ; therefore 
when Sir //aac Newton ufed any infinitely little 
quantities at all, he really ufed as many different 
infinitely little quantities as he confidered mo- 
ments, though he did not mark them by different 
fimple characters, as others had been accuftomed 
to do. Befides, Mr. Rodins has fhewn, that Sir 
Lfaac Newton did not always intend an infinitely 
little quantity by the letter 0. See Republick for 
April \aft, pag. 324. and this Difcourfe of Phila- 
lethes, §. 10. of the prefent fection. 

§.7, 8. Surely Philalethes has more refpeé& for 
Sir Z/aac Newton’s memory than to infinuate, that, 
when he was defending his method, he was not 
careful to give a true and unexceptionable defcrip- 
tion of it. | 

§.9--12. Here in relation to the words voluz 
oftendere, €Fc. 1 will only ask Pbilalethes, whe- 
ther Sir J/aac Newton does not mean, that he in- 
tended in the Introduction to the Quadratures, 
which is clofed by thefe words, to fhew, that it 
was not neceflary infinitely fmall quantities fhould 
be introduced into geometry ; and whether he has 
executed that defign he propofed? If he has, the 
doétrine of prime and ultimate ratios made ufe of 
throughout that Introduction does not imply the 
confideration of any infinitely {mall quantities. 

§. 13, 14. Becaufe Sir Z/aac Newton thought 
fit to own, that it is poflible to avoid error in the 
ufe of the principles of indivifibles with proper 
F 3 circum- 
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circumfpeétion ; does it therefore follow, that he 
himfelf made ufe of infinitely {mall quantities at 
the very time he undertook to fhew there was no 
neceflity tor fo doing? 

SeG. VII. §. 1—4. Any given difference does 
not mean merely any aflignable difference, but any 
affignable difference that fhall be given. Sir L/aac 
Newton at the end of his Analyfis ules the like 
phrate exactly in the fenfe Mr. Robins contends 
for; tor he there obferves, that by adding conti- 
nually frefh terms to the feries chere difcourfed of, 
ultimus terminus (per 1.10. Elem.) tandem evadet 
minor quavis data quantitate; &9 prorfus evane/cet, 
fi opus infinite continuatur. Now it is impothible 
to continue the feries till you find a term lefs than 
any ailignable. And Sir //aac Newton himlelf ex- 
pre(sly diftinguifhes the diminution he firft {peaks 
of from the vanifhing of the term, (whereby a- 
Jone it can become lefs than any aflignable,) fince 
he adds, that for this purpofe the teries mutt be 
infinitely continued. 

§. 6,7. Inthe long ftring of phrafes here col- 
leéted, they are fo far from being all defigned to 
exprefs the fenfe of data quavis differentia, that 
they have not all the fame meaning one with ano- 
ther; afignable difference, or difference that can 
be affigned, means differentia que dari poteft; in a 
tranilation of the fifth phrale not one of thefe 
words ought to be ufed. 

§.9. This is a wrong reprefentation of Mr. Ro- 
bins’s meaning, he does not expound the words in 
queftion by any difference how minute foever, that 
can be affigned, but has reprefented the fenfe of the 
Lemma in another turn of phrafe, wherein the 
words data quavis differentia | any difference that is 
or foall be given| would have been improper. This 
author does not here diftinguifh between the ex- 
pounding the fenfe of a fingle phrafe and repre- 
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fenting the meaning of the whole fentence, in 
which that phrafe ts ufed. 

§. 10. Any given difference is not in Mr. Ro- 
bins’s opinion confonant to any difference that can 
be affigned, though it be not difficult to make ule 
of either of thele phrafes in exprefling the fame 
thing, provided the reft of the expreffion be 
rightly accommodated to it. 

Seé&. VIL]. §. 1, 2. Mr. Robins has never dif- 
fered in the fenfe, he has afcribed to this Lemma, 
though hethought himfelf to apprehend its mean- 
ing fo truly, as to be in no fear of expreffing that 
meaning by different forms of words. 

§.3—9. To what purpofe are thefe four fup- 
pofitions here again repeated? Has not Philalethes 
yet difcovered, that this interpretation of the 
Lemma makes it an erroneous propofition? For 
two quantities may conftantly tend to equality du- 
ring fome finite fpace of time, and before the end 
of that time come nearer together than to have 
any difference, which fhall be given; and yet at 
the end of that time have ftill a real difference. 
For however {mall the difference be, which is 
given; from the quantities attaining to that dif- 
ference before the end of the time named, it will 
only follow, that at the end of this time they will 
have a lefs difference. 

But Philalethes perhaps will ftill infift upon the 
words any given difference being {ynonimous to any 
affignable difference. And then two quantities are 
fuppofed conftantly to tend to equality during 
fome finite fpace of time, and yet before the end 
of that time to come nearer together than to have 
any affignable difference. But thus the quantities 
will become equal before the end of that time, 
the whole of which is fuppofed to be taken up in 
their approach. [See Republick of Letters for Fa- 
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nuary \aft at the bottom of pag. 82, and begin- 
ning of pag. 83.] As foon as quantities come 
to have no affignable difference, they are actually 
equal. By this interpretation therefore the terms 
of the Lemma are rendered inconfiftent with 
themfelves. 

§. 10—12. Does not Philalethes know, that 
the words here quoted from Mr. Robdins’s Book 
were intended to exprefs only a part of Sir //aac 
Newton's method, which relates to quantities ap- 
proaching each other, and that the other part re- 
lating to ratios is expreffed foon after in another 
paragraph? and has not Mr. Rodins in his laft pa- 
per united both thefe together? Why then does 
Philalethes reprefent Mr. Robins’s firft defcription 
of Sir //aac Newton’s method thus imperfeét ? 

§. 13. None of the fuppofitions really contain- 
ed in this Lemma are omitted by Mr. Robins in the 
paffage here cited. For fuppofe the quantities are 
approaching to all eternity, they certainly then 
approach during any finite {pace of time; and 
fince the varying quantity or ratio is fuppofed ca- 
pable of being made in its approach to the other 
to differ from it by lefs than any quantity, how 
minute foever, that can be affigned; certainly 
fome finite fpace of time may be always affigned, 
before the end of which the quantities or ratios 
may come nearer than by any difference whatever, 
that fhall be propofed. The conclufion of the 
Lemma, that the quantities become ultimo equales, 
is not omitted; but Mr. Rebdins conceives truly 
interpreted; and Philalethes has no right to af- 
fert the contrary, till he has proved, that Sir J/zac 
Newton defigned no quantities or ratios to be com-= 
prehended within the Senfe of this Lemma, which 
do not become actually equal. This Philalethes 
has not yet proved, and Mr. Rodins believes, ne- 
ver 
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ver will. That the quantities or ratios are to be- 
come equal at the end of the finite time mention- 
ed in this Lemma, Mr. Robins apprehends is not 
the fenfe of the Lemma. 

§. 14. This fecond interpretation was not given 
to fupply the defeéts of the firft, but to fhew the 
truth of the firft by exprefling the fame fenfe in 
words nearer to thofe of Sir J/aac Newton. 

§. 17. Here I conceive no fuppofition of Sir 
Tfaac Newton to be omitted, but that Mr. Robins 
has fpoken of the finite time here mentioned in 
the fenfe of Sir J/aac Newton, although by a dif- 
ferent rangement of the words it does not ftand 
in the fame place of both fentences. Mr. Robins 
has indeed here omitted, and always intends to 
omit the fecond fuppofition afcribed by Philalethes 
to Sir //aac Newton, that the approach of the 

uantities or ratios mentioned is always to be con- 
fidered within the limits of fome finite fpace of 
time; becaufe, he thinks, he has proved Sir //aac 
Newton to mean otherwife. 

§.16. Mr. Robins does not advife to read the 
demonftration of this Lemma before the Lemma 
itfelf, in order to underftand the meaning of the 
expreffions ufed in it; that would have been to 
advife to feek after the meaning of words, before 
the words themfelves were read. 

§. 17, 18. Iam not of opinion, that the an- 
{wer given was either full or conclufive; nor has 
Mr. Robins to evade it ever altered the fenfe of the 
remark here quoted. 

§. 19-22. Here Mr. Robins did not intend any 
third interpretation of this Lemma, and in order 
to reprefent what is quoted in §. 20, as fuch, the 
words in §. 21 are falfly cited. For the words 
the latter fenfe are turned into the word ¢his. Thus 
Mr. Robins is made to call the preceeding words 
an 
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an interpretation of the Lemma, whereas the lat- 
ter fenfe, he {peaks of, is the interpretation, he 
afligns to the words, given difference, in oppofiti- 
on to the fenfe they mutt have according to Phi- 
Jethes’s interpretation of that Lemma. The words 
cited in the 2oth §. are not an interpretation of 
the Lemma, but an account how certain quanti- 
ties may be brought under it, which Philaletbes 
denies to be fubjects of it. 

§.23. This is begging the queftion, and pro- 
ceeds upon the fuppofition, that Pdhilalethes un- 
derftands the true meaning of the words ultimo 
equales, which Mr. Robins denies. 

§.24-—-26. Mr. Robins does not refer to the 
demonttration of this Lemma for the fenfe of the 
words any given difference, but exprefly fixes the 
fenfe of thefe words from their genuine ufe in 
geometry. Mr. Robins refers to the demonttra- 
tion of this Lemma only for difcovering the fenfe 
of the phrafe fiant ultimo equales. 

§. 27,28. The tuppofition, that D is the laf 
difference, is equally erroneous, whether the quan- 
tities are ftill approaching, when they have this 
difference, which is fuppofed their laft, or whe- 
ther they have ceafed to approach, but are alrea- 
dy come nearer than by that difference. 

§. 29. If Philalethes cannot underftand Mr. 
Robins’s meaning, here called the fourth interpre- 
tation of the Lemma in queftion, it is to be ho- 
ped his unprejudiced readers can. Suppofe Mr. 
Robins means, that fome of thefe quantities may 
perpetually and to all eternity have fome diffe- 
rence, and yet no difference, that can be called 
their laft; to what purpofe is any queftion here 
made about the meaning of the words fiunt ulti- 
mo equales; tor Mr. Robins has fufficiently decla- 
red, what he thinks Sir J/aac Newton meant by 
them, 
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them, and believes he has proved, that confiftenr 
with truth Sir //aae Newton could not mean other- 
wife. And Mr. Robins fuppofes the fenfe, he has 
afcribed to them, not to be the plain and ordina- 
ry meaning of thofe words, but a new fenfe Sir 
Ifaac Newtou thought fit to put upon them. Nay 
farther, it is not difficult to affign a very probable 
reafon, which led Sir Z/aac Newton to the ule of 
this expreffion; for before him it had not been 
unufual for geometers to fpeak of the laft fums of 
infinite progreflions, which is an expreffion fome- 
thing fimilar to this. Surely here no one will 
pretend, that an infinite number of terms can, 
in ftri€&t propriety of fpeech, and without a fi- 
gure, be faid to be capable of being actually fum- 
med up and added together. 

§. 30. This paragraph depends entirely upon 
the ufe made of the finite time mentioned in this 
Lemma, and if Mr. Robins agreed in opinion with 
Philalethes relating hereto, the whole queftion 
would be given up, and this paragraph unnecef- 
fary; but, while he does not agree to it, this pa- 
ragraph contributes nothing to the deciding the 
point in debate. 

§. 31. In anfwer to the demand what is to be 
underftood by the word perpetually, fuppofe it 
were an{wered, that it means all the time, that the 
approach of the quantities or ratios in queftion is 
under confideration. 

§. 33. If it appears fo furprizing to Philalethes, 
that one perfon fhould in his opinion give four 
difagreeing interpretations to the fame thing, 
why may it not appear as ftrange to Mr. Robins, 
that another perfon fhould apprehend in four dif- 
ferent fenfes, what he thinks very evidently unite 
in the fame? 
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Sect. IX. §. 1, 2. When in any phrafes com- 


mon words are ufed in a new fenfe, thofe words 
may properly be called new terms; for though 
the found is the fame, the fenfe is different. 

§. 3,4. This is the only purpofe, for which 
Mr. Robins refers to the demonttration of this 
Lemma for the true underftanding of it. And 
Mr. Robins thinks, that the method taken here by 
Sir J/aac Newton is confiftent with his being a 
good writer, and has as much right to hold that 
opinion, as Philalethes has to be pofitive of the 
contrary. For Euclide, whom Mr. Robins efteems 
as one of the correcteft writers, that ever was, 
appears to have taken the like method with refpec& 
to the phrafe of compound proportion. For the 
definition found in the prefent copies of the Ele- 
ments is neither alluded to by Euclide, when he 
firft makes ufe of that term, nor is it well adapt- 
ed to explain the fenfe, in which it is ufed. But 
the fenfe of the phrafe appears very evidently from 
his firft ufe of it. 

§. ¢. How will Philalethes prove, that Mr. 
Robins was ever of any other opinion, than that 
Sir J/aac Newton’s demonftration is applicable to 
fuch quantities, as at laft become actually equal, 
as well as to quantities, which only approach 
without limit to the ratio of equality ? 

§.6—8. Mr. Robins has indeed afferted, that 
fome of thefe fubjects do become aétually equal. 
But fuppofe it were agreed, that, when quantities 
are capable of an actual equality, Sir J/zac New- 
ton’s demonftration will prove it, what concefli- 
on is that to Philalethes ? For whatever quantities 
Philalethes has named as becoming actually equal, 
which Mr. Robins has once denied to do fo, he 
ftill continues to deny as ftrongly as ever. Sup- 
pofe Mr. Rodins fhould allow, that Philalethes’s 
intere 
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interpretation of the Lemma would agree with fome 
of the quantities comprehended under it, is that 
a confeffion, that Philalethes has expreffed Sir 
Ifaac Newton's true meaning, while Mr. Robins is 
of opinion, that his interpretation will exclude 
other quantities neceflary to be brought under it? 
Surely that is declaring, that the interpretation of 
Philalethes is erroneous; becaufe the true inter- 
pretation ought equally to comprehend both. 
§.9. Mr. Robins perceived, that Philalethes 
miftook his meaning in the firft of the paffages 
here cited; and therefore added the words, mece/- 


favily implied, for his information. What indu- 


ced Philalethes to produce this latter quotation as 
if afferted of all quantities relating to this Lemma, 
when it only concerns a particular cafe, the pa- 
rallelograms infcribed and circumfcribed to a 
curve in the fecond Lemma? 

Seé&. X. §. 1. Where has Mr. Robins admitted, 
that any quantities whatever will become actually 
equal at the end of the finite time referred to in 
the Lemma? If he has not, how has he allowed 
of Philalethes’s interpretation? What does Phila- 
lethes then mean by fancying, that Mr. Robins 
has at any time allowed Sir /aac Newton’s mean- 
ing to be the fame with that of Piilalethes ? Mr. 
Robins fays, that the Lemma in Sir L/aac Newton's 
fenfe of it did not neceffarily imply, that the 
quantities compared in it fhould become aétually 
equal, becaufe in fact many of them cannot; nay 
that Sir J/aac Newton neither demonttrated the 
a&ual equality of all quantities capable of being 
brought under this Lemma, nor that he intended 
fo todo. See Repub. of Lett. for April lalt, p. 309. 

§. 3,4. Since Philalethes does not perceive, 
how the demonttration of this Lemma can be ap- 
plied to the cafe mentioned of the hyperbola, I 
fhall 
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fhall now fhew itat large. Here the hypothefis af- 
fumed is a property of the hyperbola commonly 
known, That the curve continually approaches its 
afymptote, as it is farther extended, {o that by re- 
moving any ordinate farther and farther from the 
vertex, it will approach nearer and nearer in mag- 
nitude to the fame continued to the afymptote, 
without limit. Now to prove the ultimate equa- 
lity of thefe two lines, let us fay thus. If you 
iid it, let them be ultimately unequal, and let 
their laft difference be D; therefore they cannot 
approach to equality nearer than bythe given dif- 
ference D, contrary to the hypothefis. ‘Thus is 
the demonftration of this Lemma without chang- 
ing a fingle word applied to the prefent cafe. 

§. —g9. The reafons here mentioned are not 
unan{werable; one of them is this, Ze demonftra- 
tion of this Lemma cannot poffibly be applied to this 
cafe; fince thefe two variable quantities can have no 
laft magnitude, and confequently cannot be fuppofed 
to have any laft difference. This argument of Phi- 
lalethes depends upon this miftake, that the diffe- 
rence propofed as the laft is a difference, which 
the quantities are fuppofed to have after the time 
of their approach is over. But there is no ground 
for fuch a fuppofition from the words of Sir Z/aac 
Newton's demonttration. See the Remark on 
§. 28. of Seé&. VIII. 

The argument produced in Fanuary by inter- 
preting the time mentioned in this Lemma to be 
one definite portion of time, and fuppofing the 
quantities to become equal at the end of that time, 
renders the Lemma, as we have above obferved, 
a falfe propofition. 

§. 10. It never was any matter of doubt with 
Mr. Robins, whether the limitation of the finite 
time mentioned in this Lemma to fome one defi- 
nite 
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nite portion of time be neceflary to the purpofe 
of interpreting Sir J/aac Newton’s meaning; but 
Mr. Robins declined in this place difcuffing that 
point, becaufe he could confute the objection un- 
der confideration without it: for he fhewed, how 
to put this cafe of the hyperbola fo as to compre- 
hend the motion propofed in it within a definite 
fpace of time. What does Philalethes mean in 
this next paragraph by faying, Mr. Robins has 
fhewn this pretended method to be abfurd, falla- 
cious and inconclufive? Mr. Robins has only 
fhewn, that the conclufion, which would be 
drawn after the addition of this circumftance from 
Philalethes’s interpretation of this Lemma, is ab- 
{urd, fallacious and inconclufive. 

Se&. XI. How was it poffible for Philalethes 
to affert, that Mr. Rodins has not even offered to 
fhew, that any quantities or ratios incapable of 
an actual equality are compared in this Lemma, 
when it is exprefsly endeavoured to be proved at 
pag. 317 of the Republick of Letters tor April 
laft, that this,is abfolutely the cafe in all vanith- 
ing quantities, and that by the moft natural in- 
terpretation of Sir J/aac Newton’s fecond and third 
Lemmas, thofe Lemmas apply quantities to this 
firft, which are incapable of an actual equality. 

But does Philalethes really know, what thofe 
quantities are which Mr. Robins acknowledges to 
be the fubjects of this Lemma, and capable of an 
a€tual equality? When Pdilalethes fhall name 
them, Mr. Robins will fhew, that this Lemma is 
fo far from being confined to that cafe, that the 
equality of all thofe quantities may be proved by 
another method much more natural than by re- 
ferring them to this Lemma. 

The demonftration of this Lemma is by the in- 
dire&t form called deduétio ad abfurdum. Now 
there 
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there are two kinds of quantities, which may 
be brought under this Lemma: one fort are capa- 
ble of having their ultimate equality proved alfo 
by the direct form of demonftration; and thefe 
ee do become actually equal: to the other 
ubjects of this Lemma the direct form of demon- 
ftration cannot be applied; thefe are the fubjeéts, 
for the fake of which this Lemma was principally 
writ; and thefe, in the opinion of Mr. Robins, 
never can arrive at an actual equality. 

Se&t. XII. §. 1—3. Here is a very pofitive 
charge of falfly tranflating and interpreting and 
unfairly quoting certain words of Sir //aac New- 
ton. It feems the words pro equalibus habeantur 
fhould have been rendered Jet them be effeemed 
equal. But why is babeantur the Imperative 
mood? Philalethes was deceived by the preceed- 
ing words, which direct certain conftructions ; 
but here, where a confequence is concluded from 
thofe conftructions, the Potential mood is requi- 
red, in which, to ufe the learned Linacer’s words, 
indicatio eft potentie, debetive, aliquando voluntatis. 
How then is, are to be efteemed equal, a falfe tran- 
flation? Is not that pro equalibus haberi debent ? 
Jutt as won expeties, ut flatim gratias agat, qui fa- 
natur invitus, is expounded by this great Gram- 
marian mon debes expettare. See fol. to. of his 
book De Emendata firutiura Latini Sermonis, Ed. 
R. Steph. 1527. 

I have quoted Linacer, becaufe he was the firft 
who gave the name of potential to this mood, 
when it bears any of the three fignifications here 
mentioned: but this form of the verb having all 
thefe fenfes is a point agreed among Grammari- 
ans. See Alvarez and Vofius. 

The charge of quoting unfairly is wholly 
grounded upon certain words not being pron 
ced, 
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ced, which are nothing to the purpofe: for ic 
was the form of the expreffion only, which Mr. 
Robins had here in view. Does Philalethes take 
it for granted, that Mr. Rodins had fo much as 
any fhadow of fufpicion, that thefe fubfequent 
words were anywile inconfiftent with the fenfe 
he has put upon the other? Surely Philalethes does 
not yet comprehend diftinctly the point in difpute 
between Mr. Robins and himfelf: elfe he would 
fcarce have been guilty of fo manifeft a begging 
the queftion, as is contained in thefe words, When 
they come to vanifh, they will arrive at the ratio of 
an abfolute equality. Knows he not, that Mr. Ro- 
bins allows the ratio called the ultimate of the va- 
nifhing quantities DF’, df tobe that of equality ; 
though he will challenge Philalethes to fhew, that 
it is confonant either to the geometry of the an- 
cients, or to truth, that thefe lines can be ever 
equal. If PS is greater than ps, DF mutt al- 
ways be greater than df. 

§. 4. Mr. Robins does not fee, that of the two 
expreflions, ultimo in ratione equalitatis and ultimo 
equales, the one will admit of a laxer interpreta- 
tion any more than the other; for Mr. Robins has 
ever contended, that they muft both have fuch a 
lax fenfe, when applied to quantities, that cannot 
actually exift under the condition of equality. 
What is here afferted corcerning Mr. Robins 
ought to have been poftponed, till the affertion 
be attempted to be proved. 

§. ¢. The fecond Lemma was not produced in 
the account of Mr. Rodins’s Difcourfe as an ex- 
ample of the whole of the affertion juft quoted 
from him, but only as an inftance of one part of 
it; and therefore, although Philalethes had as 
manifeftly fhewn, as he here groundlefly prefumes, 
that Lemma to be an example quite contrary to 
AvucGusT 1736, G Mr. 
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Mr. Rodins’s purpofe, it would not be an entire 
confutation of Mr. Robins’s affertion, nay it 
would be no confutation at ali; for if Sir J/aac 
Newton has applied equality to vanifhing quanti- 
ties, Mr. Rodins has {till fhewn the truth of his 
affertion. 

§.6. Surely Philalethes wrote this paragraph, 
before he had read Mr. Robins’s Diflertation 
through; becaufe what he charges him with ta- 
king no notice of, he has difcourted of very large- 
ly at pag. 316. Mr. Robins thinks he had at firft 
fufficiently confidered, what was faid by Philale- 
thes in November \att. Pbhilalethes is defired to ex- 
plain, what he means here by faying Mr. Rodins 
has made too free with Sir Z/aac Newton's name ; 
becaufe, I believe, Mr. Rodins has fuch a venera- 
tion for Sir //aac Newton's memory, that he 
would be greatly grieved, that the publick fhould 
fufpeét him of treating him with the leaft dif- 
refpect. 

Se&t. XIII. §. 1 —11. Pbilalethes might eafily 
have extricated himfelf out of all his confufion 
by attending to one expreflion of Mr. Robins’s 
original book, page 64. where it is obferved, 
that by the form of a curve its tangent may meet 
the curve again in fome other point: and at fuch 
point the quantities, by whofe ultimate ratio the 
fituation of the tangent is determined, will bear 
that ratio, which is called their ultimate. And 
fince quantities, whofe ultimate ratio is fought, 
may often have fuch a relation to each other, as 
accidentally in particular magnitudes of them to 
bear the fame ratio with that, which is called their 
‘ultimate; for that reafon Mr. Robins, where he 
{peaks of vanifhing quantities in general, has often 
taken care to turn his expreffion fo, as not to ex- 
clude this accident; but whenever he {peaks of 
vanifhing 
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vanifhing quantities not fubjeé to this cafualty, 
he then always {peaks pofitively, that thofe quan- 
tities never can be the fubject of that ratio, which 
is called their ultimate. This is the cafe of the 
Quadrilaterals here mentioned in the third para- 
graph. However this reftriction is of fo little 
confequence, that fometimes perhaps it may not 
be fo exprefly attended to. Mr. Robins’s prefent 
opinion concerning vanifhing quantities is the 
fame, it always was, and in fhort is this; That 
there are no quantities at the inftant of eva- 
nefcence actually fubfifting to be the fubjects of 
the ultimate proportion of the vanifhing quanti- 
ties; and this was Sir J/aac Newton’s opinion, 
as appears from this expreffion of his, there are 
rationes prime quantitatum nafcentium, but not quan- 
titates prime nafcentes. Farther the definition of Phi- 
Jalethes of a nafcent increment being an increment 
juft beginning to exift from nothing, or juft beginning 
to be generated, but not yet arrived at any affignable 
magnitude, bow {mall foever, conveys to Mr. Ro- 
bins no idea, nor does he believe to any one elfe, 
however any perfon through an indiftinétnefs of 
conception may deceive himfelf. For furely this 
is a defcription of infinitely little quantities, of 
which Sir J/aac Newton {ays we have no idea. 

§. 11. Mr. Robins had no occafion to pafs any 
cenfure upon the paffage here referred to. He 
never imagined, that Pdilalethes had not learnt 
from Sir J/aac Newton, how to affign the ulti- 
mate proportion of vanifhing quantities truly; 
his only objeétion to Philalethes is his giving a 
wrong and unintelligible notion of thefe quanti- 
ties. This is an endeavour to divert the queftion 
from the real point in difpute. 
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Seé&t: XIV. §.1,2. Mr. Robins approves of 
the word endle/ly, and is fo far from acknowledg- 
ing any miftake it led him into, that on the con- 
trary Philalethes has himfelf erred by imagining 
the words in infinitum have any other fignifica- 
tion. 

§.3—6. Philalethes has given two fenfes to this 
word endlefly, but neither of them will lead into 
error, but are both applicable to the prefent cafe. 
Nay the firft fenfe neceflarily implies the fecond ; 
for if the number of thefe parallelograms is to be 
increafed ftill more and more without limit, it is 
certainly impoffible for the imagination in any fi- 
nite time to purfue to the end, what has no li- 
mit. 

§. 7. Before Philalethes charges this interpreta- 
tion as petitio principii, he ought to fhew, that 
the words are capable of any other fenfe, which 
I apprehend, it is impoffible for him to do. 

§. 8. Mr. Robins, I believe, is not afhamed of 
his skill in fele&ting thofe expreffions, which he 
thinks contribute moft readily to prove his opini- 
on. Mr. Robins apprehends Philalethes in this 
paragraph to be chargeable with petitio principii; 
for that Sir J/aac Newton by diminifhing a quan- 
tity iz infinitum is always to be underftood, that 
he requires you to purfue that diminution in the 
imagination till the quantity is actually vanifhed, 
Mr. Robins has as much liberty to deny, as Phila- 
Jetbes has to affert. And that Sir Z/aac Newton did 
not intend this in the propofition in queftion, he 
is well perfuaded, becaufe it is impoffible. 

§. 9. There is certainly no other harm in ufing 
improper expreflions, when the writer is careful 
to explain his meaning, than in being guilty of a 
needlefs obfcurity. 


§. 10. 
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§. 10. The fear Mr. Robins has of borrowing 
any terms from the language of indivifibles arifes 
from this, that they are abfolutely unneceflary, 
and he believes, that Sir J/zac Newton's ule of 
fuch terms has been the whole occafion of the 
mifunderftanding his doétrine; for had no fuch 
terms been ufed, whoever was capable of reading 
him, he thinks, muft have come nearer to his 
true fenfe. 

Se&. XV. §.1,2. Mr. Robins thinks himfelf di- 
rected by the words of Sir //aac Newton to make 
the fubdivifion in the manner here propofed. 
Philalethes in not underftanding this place, con- 
firms Mr. Robins in his opinion, how needful a 
knowledge in the ancients is to qualify a perfon 
for underftanding either Sir //aac Newton or him- 
felf. But however Philalethes has endeavoured to 
fhew his knowledge in the ancients by quoting 
two propofitions from Euclide’s Elements; one of 
which teaches how to divide a line in the fame 
proportion as fome other line is divided, the other 
ihews that by taking from any quantity more 
than half, and from the remainder more than half 
continually, the refidue may be reduced within 
any degree of {mallnefs. How much thefe pro- 
pofitions are to the purpofe of infcribing and cir- 
cumfcribing parallelograms to a curvilinear {pace, 
let Philalethes fhew. When Philalethes has gone 
farther in the ancients than the Elements of Eu- 
clide, he will be better able to comprehend Mr. 
Robins’s meaning, and judge upon the point in 
queftion. 

§. 4. The motion here propofed does not divide 
the bafe of the curve, as is required; at the end 
of half an hour the bafe will indeed be divided into 
two equal parts; at the end of three quarters of 
an hour one of thofe parts will again be divided 
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into two halves; at the end of 3 of an hour one 
of thefe will again be bifeéted ; but is this divi- 
ding the whole line continually into equal parts? 

§. 5. Mr. Robins would perform nothing in re- 
Jation to this third, nor yet the fecond Lemma 
from the propofitions above cited from EFuclide, 
but fuch fubdivifions as are required in both, he 
has performed in pag. 60 of his firft Difcour/e ; 
for the bafe A D of the curvilinear fpace A DB is 
divided into equal parts, and the bafe EH of the 
figure EF GH is divided unequally. 

§.6. After what has been writ on the fourth 
paragraph, I believe Philalethes will not defire 
the queftion here propofed to be anfwered. 

§.7. [believe Philalethes will not repeat again 
this heap of affertions without proof, till he has 
found out fome other motion, than he has yet 
been able to contrive, whereby to fupport them 5 
for, if there be no other method of infcribing 
and circumfcribing the parallelograms, as Sir J/aac 
Newton requires, but by -fubdividing continually 
the bafe of the curve; it is a wrong affertion, that 
Sir Jfaac Newton fays not one word of continual 
divifion or fubdivifion into parts of the bafe of 
the figure. 3 

Sect. XVI. §. 1,2. Befides what has already 
been faid upon this pretended divifion of the bafe 
by motion, it is farther neceflary for Philalethes, 
in order to perform by continued motion what 
Sir Z/aac Newton requires, not only to divide 
the bafe of the turve, but form the paralle- 
lograms alfo by fuch continued motion. And 
what motion will he contrive for this purpofe, 
which fhall not be perplexed or even confufed? 

_ Here let Philalethes be ask’d, where is to be 
found Euclide’s method of dividing the bafe of a 


curve 















Art. 5. the Republick of Letters. 109 


curve either to meafure that curve, or to com- 
pare it with another curve? 

§. 3. 1 anfwer, that the hour itfelf can certain- 
ly be purfued by the imagination to the end of ir, 
but not the innumerable fubdivifions, which Pd- 
lalethes pretends to have made by his motion. Per- 
haps I may be eafieft underftood by comparing 
the prefent point with the old argument againtt 
motion from Achilles and the Tortoife. It is im- 
poffible to purfue in the imagination their motion 
by the means propofed in that argument to the 
point of their meeting; becaufe the motion of 
each is defcribed by the terms of an infinite proe 
greflion; but if we feck after the place of their 
meeting by the method propofed in that argue 
ment, we muft have recourfe to the doctrine of 
prime and ultimate ratios, and Gnd the neareft li- 
mit cf each of thofe progreffions. 

§. 4. Does Philalethes here mean, that it is not 
neceffary in every geometrical demontftration to 
form in the imagination a diftin@ conception of 
the fubjeéts under confideration? to do otherwife 
is not only contrary to the practice of the anci- 
ents, but to that of every other juft reafoner. 

Tuus we have gone through the Cou/fiderations 
of Philalethes publithed laft month, paragraph by 
paragraph; and defign to examine the reft after 
the fame manner, as foon as they fhall be publifh- 
ed. But to prevent the difpute running into an 
unmeafurable length, we fhall afterwards reduce 
our Remarks into as narrow a compafs as poffible , 
and for that end intend to confine ourfelves to the 
difcuffion of one fingle point, by which we ap- 
prehend the merits of the queftion will in a man- 
ner be wholly decided. This is the examining 
whofe interpretation of Sir //aac Newton's firtt 
Lemma is agreeable to the nature of vanifhing 
G 4 quantities, 
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quantities, as foon as Philalethes fhall have ren- 
dred his interpretation a true and confiftent pro- 
pofition. But after this point is fettled, we fhall 
be ready to explain ourfelves uponany other, PAi- 


lalethes thall defire. 
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AR TICLE ‘Vi. 


The REMAINDER of the Paper begun in 
our laft, entituled, Confiderations upon fome 
paflages of a Difertation concerning the 
Doétrine of Fluxions, publifhed by Mr. 
Robins in the Republick of Letters for A- 
pril \att. By Philakthes Cantabrigienfss. 


XVII. Owever, fince Mr. Robins is pleafed 


to talk fo much about fraining our 


imagination for fome involved and perplexed kind of 


motion, \et us fee, if we cannot find fome plain 
and eafy way, of reprefenting to the imagination, 
that actual equality, at which the infcribed and 
circum{cribed figures will arrive with each other, 
and with the curvilineal figure, at the expiration 
of the finite time. 

For this purpofe, perhaps the beft method we 
can take, will be to imitate that judicious expe- 
dient, which Sir J/aac Newton has made ufe of in 
the feventh Lemma, to reprefent to the imagina- 
tion the laft proportion of decreafing quantities. 

As thofe quantities, by a conftant decreafe, are 
diminifhed ad infinitum, and at laft vanifh, they 
arrive at their laft ratio at the inftant of their eva- 
nefcence. And as, at that inftant, they flip away 
and withdraw themfelves from our conception; 
for this reafon, Sir J/aac Newton, to help our 
imagination, teaches us to contemplate the varia- 
ble ratio of thofe quantities, and particularly their 
laft ratio, not in themfelves, but in other quanti- 
ties proportional to them, which do not vanifh, 
but continue and fubfift ac the inftant that they 
arrive at this laft proportion; as we have more 
particu- 
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particularly obferved in the Republick of Letters 



















for November \att.* hav 

So here, as the infcribed and circumf{cribed fi- - 

gures, at the inftant of their coincidence with the ang 

curvilineal figure, do, with refpeé& to their reéti- lin 

lineal form, likewife flip away and withdraw of 

yt themfelves from our conception; it will be of ufe col 
i; to confider their variable ratio, and particularly — U9 
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Let us therefore fuppofe the curvilineal figure 
ABE to be equal to the re€tangle contained un- 
der the bafe EA and fome conftant line, as AF. 


And 


* Pag. 378, 379. 
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And at the inftant that the point, which we 
have + fuppofed to defcribe the bafe EA ina fi- 
nite time, arrives at any point as C, let the reét- 
angle under the fame bafe EA and fome variable 
line, as Cd, parallel to AB, be equal to the fum 
of the infcribed parallelograms, at that inftant 
conceived as ftanding upon CA the remaining 
undefcribed part of the bafe, and upon as many 
other parts of the bafe EA, as can be taken equal 
to CA and adjoining to it, z.¢. Iet the rectangle 
under EA and Cd be equal to the infcribed fi- 
gure: And let Edd be the curve, which the point 
d continually touches or defcribes. 

Tn like manner, let the re€tangle under the fame 
bafe EA and fome other variable line, as C D, al- 
fo parallel to AB, be equal to the fum of the cir- 
cum({cribed parallelograms, at the fame inftant 
conceived to be ftanding upon the fame parts of 
the bafe as above, and upon Ee the fmaller re- 
mainder of the bafe, if any fuch there be, ad- 
joining to the point E, after the manner defcribed 
in the Republick of Letters for Fanxary latt;* 7. e. 
Jet the rectangle under E A and CD be equal to 
the circumf{cribed figure: And let GD D be the 
curve, which the point D continually touches or 
defcribes. 

Then, as the curvilineal, the infcribed, and 
circum{cribed figures are refpectively equal to thefe 
three rectangles EAx AF, EAxCd, EAxCD, 
having all the fame common bafe EA; it is mani- 
feft that thofe figures will be refpe€tively propor- 
tional to the lines AF, Cd, and CD; and may 
confequently be always reprefented by thefe lines. 

Now, fince the two lines Cd, CD, do 

1. Con- 

+ Republick of Letters for November, p. 376. 

* Page yo. 
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1. Conftantly tend to equality with each other, 
and with the conftant line AF, 

2. During a finite time, 

3. And approach within lefs than any given 
difference, 

4. Before the end of that finite time; agree- 
ably to the four fuppofitions of the firft Lemma; 

Thefe three lines will, by that Lemma, be equal 
to one another at the end of the finite time. 

This we apprehend not only to be undeniably 
true, but zow to be acknowledged even by Mr. 
Robins; fince that Gentleman is at laft brought 
to confefs, that * whenever the “* quantities com- 
“6 pared in this Jemma are capable of an actual 
“ equality, they muft really become fo;” and al- 
fo that * + There is no ultimate fum of thefe pa- 
“¢ rallelograms, nor no ultimate figure compound- 
“¢ ed of them, diftinct from the very curve itfelf.” 
“© This,” he fays, ** Sir J/aac Newton, in the co- 
“¢ rollaries annexed to the third Jemma exprefsly 
“ declares.” Here, it is manifeft, that, by the a/- 
timate {um of thefe parallelograms, can only be un- 
derftood the /umma ultima parallelogrammorum 
evane/centium, which is {aid coincidere omni ex parte 
cum figura curvilinea, in the firft of thofe coro]- 
laries; and that by the altimate figure compounded 
of them, nothing elfe can be meant, than the f- 

ure ultime, of which it is faid, non funt reéftili- 
nee, fed rectilinearum limites curvilinei, inthe fourth 
corollary; both which.corollaries had been ex- 
prefsly || quoted and infifted on by me againft 
Mr. Robins. 

With this allowance therefore of Mr. Robins, 
we may fafely affert, that, ar the end of the fi- 
nite time, the variable lines Cd, CD, fince they 

GE 

* Republick of Letters for Apri/, p. 309. 

t Ibid. p. 312. | Rep. of Let. for Fan. p. 84, 85- 
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are capable of an aktual equality, muft really become 
equal to each other, and to the conftant line AF. 
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And, if there were occafion, the fame thing — 


might alfo be proved after another manner, For, 
fince the relation between Cd, the ordinate to 
the curve Edd, and the abfcifs EC, may always 
be expreffed by an equation to the curve Edd; 
and fince the relation between C D, the ordinate to 
the curve GD D, and the fame abfcifs EC, may 
always be expreffed by an equation to the curve 
GDD.: by means of thofe two equations it may 
be made to appear, that, when the common ab- 
{cifs becomes equal to the whole bafe E A, thefe 
ordinates Cd, CD, will be equal to each other, 
and to the conftant line AF. 
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This being premifed, and the proportion be- 


rween the curvilineal, the infcribed and circum- 
fcribed figures, being always reprefented to the 
imagination by means of the lines AF, Cd, and 
CD; it is eafy to conceive, and as it were to fee, 
that the circumfcribed figure, from being at firft 


equal to the rectangle ABGE, and reprefented 


by the line GE, does by a conftant diminution, 
while reprefented by the line CD, tend to an 
equality with the infcribed and curvilineal figures, 
reprefented by the lines Cd, AF, and does at laft 
actually arrive at that equality; as likewife that 
the infcribed figure, beginning from nothing, 
does by a conftant increafe, while reprefented by 
the line Cd, tend to an equality with the circum- 
{cribed and curvilineal figures reprefented by the 
lines CD, AF, and does at laft a€tually arrive at 
that equality, when the defcribing point arrives 
at A the end of the bafe. 

It may not be improper to illuftrate what we 
have been faying, by an eafy example; and for 
my own and my reader’s eafe, I fhall chufe the 
fimpleft example I can think of. 
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Inftead of a curvilineal figure, let us take a 
rectilineal one, viz. the rectangular triangle ABE, 
whofe bafe A E is equal to the altitude AB. Let 
us imagine two figures, one infcribed, and the 
other circumf{cribed about this triangle, in the 
{ame manner as about the curvilineal figure in Sir 
Tfaac Newton's {econd lemma: And let thefe three 
figures be refpectively reprefented, as before, by 
the conftant line AF = AB, and the variable 
lines, or ordinates, Cd, CD. 

Then, if EA, or AB be called a, and the part 
of the bafe, as EC, which at any inftant of time 
is already defcribed by the motion of the point C, 
be called x; it will eafily be found, that, when 
C A the remainder of the bafe, is any aliquot part 
of the whole bafe, the ordinate Cd, reprefent- 
ing the infcribed figure, is equal toz EC, or zw. 
Confequently, all thefe ordinates will be termina- 
ted 
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ted by the righ line EF, drawn from E to the 
point F bifecting the altitude AB. | 

Likewife, ict will be found, that the ordinate 
CD, reprefenting the circum{cribed figure, will 
be equal to a—ix. Andif, inftead of CD, we 
take Kd, which is always equal to it, thefe ordi- 
nates K d to the bafe BG, will be all terminated 
by the fame right line EF already defcribed. 

But when C A, the remainder of the bafe EA, 
is not an aliquot part of the whole bafe; if we 
divide the bafe into as many parts as may be, {e- 
verally equal to CA and adjoining to it; there 
will be lett, adjoining to the point E, a portion 
as Ee, lefs than any of the reft, which let us call 
y. And in this cafe it will be found, that the or- 


; x-+rxXa-—-7 . 
dinate Cd = + men and all thefe ordinates 


will be bounded by the continued curve EddF, 
rifing a little above the right line E F, and touch- 
ing it in every point, where an ordinate can be 
drawn to that curve from the end of any aliquot 
part of the bafe, lying between A and the middle 
of the bafe. 

Alfo, it will be found, that the ordinate C D, 


or Kd =a— no, on, and all thefe ordi- 


nates Kd will be bounded by the fame curve 
EddF. 

Therefore, when x4, and r vanifhes, C d 
=a, and Kd=-a, i.e. Cdand Kd do then 
become equal to each other, and to the line A F. 
Confequently the infcribed and circumfcribed fi- 
gures do then become equal to each other, and 
to the triangle ABE. 
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XVIII. Mr. Rodins is pleafed to ask,* “ What 
*¢ idea can we form of the infcribed or circum- 
“¢ fcribed figure, to which weare at laft actually 
*¢ to arrive, which with any propriety of {peech 
“¢ is to be ftyled equal to the curve?” 

I anfwer, The idea of the figure, at which we 
conceive the infcribed or circumfcribed figures 
at laft actually to arrive, is no other than that of 
the curvilineal figure itfelf. 

Mr. Robins proceeds to tell ust, ** Sir Z/aac 
“© Newton inthe corollaries annexed to the third 
“* Lemma exprefly declares, there is no ultimate 
“‘ fum of thefe parallelograms, nor no ulti- 
“¢ mate figure compounded of them, diftiné 
“¢ from the very curve itfelf. Philalethes himfelt 
“¢ acknowledges this.” And in the next line this 
is called a concefion of Philalethes. Conceffion / 
To whom? Surely not to Mr. Robins. This 
Gentleman in the Repub. of Letters tor December, 
exprefly declares, \\ The fuppofed laft form of the in- 
Seribed figure muft effentially differ from the curve it- 
felf. And again, g The curve ts not the laft hati of 
the infcribed figure. °. The coincidence does involve 
an impoffvility. 

Would not therefore the paflage before us 
fhew a greater regard to truth, and be much more 
properly expreffed, if it were to run in the fol- 
lowing manner? 

Sir J/aac Newton in the corollaries annexed to 
the third Lemma expretly declares, that * the laft 
fum of the evanefcent parallelograms does perfect- 
ly coincide, coincidit omni ex parte, with the cur- 
vilineal figure; and { that thefe laft figures are 

AUGUST 1736. H not 


* Rep. of Lett. for Apr. p. 310. 
+ Pag. 311. | Pag. 446. § Ibid. 
*.* Ibid. p. 447. * Coroll. 1. t+ Corol. 4. 
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not rectilineal, but the curvilineal limits of reéti- 
lineal fipuress and accordingly in the firft propo- 
{ition of the fecond fection of the Principia, he 
tells us, the laft perimeter of the triangles will be 
a curve line, by the fourth corollary of the third 
Lemma. Philalethes has always contended for 
this, has clearly proved and invincibly demonftra- 
ted this, has inevitably forced and compelled me 
B. R. under the utmoft unwillingnefs and relu- 
étance, to confefs and acknowledge this to be 
true. 


Caftigatque auditque dolos, fubigitque fatert. 


XIX. It feems, there is a@ || general complaint 
of the difficulties attending the ftudy of Sir Lfaac 
Newton's docirine, from the brevity and conci(e- 
ne/s with which it is delivered; infomuch that it 
often requires careful attention to difcover the ex- 
att meaning, and full force of the expreffions. 

A very tad complaint truly! Sir L/aac Newton's 
doétrine of fluxions is not fo eafy to read as a Ga- 
zette, or a Play! If ft will difcover not only the 
meaning, but the exaci meaning; not barely the 
force, but the full force of his expre(fions; it re- 
quires, nay, zt often requires — What? Twenty 
ycars ftudy by candle-light? No. But it requires 
attention. Nay more; it requires careful atten- 
tion, 1 mutt confefs, I was always of this opinion, 
and therefore have fubmitted to this grievance of 
careful attention, and would advile other People 
to do fo likewile. 

XX. So much for the difficulty Sir /aac News 
ton puts upon thofe who ftudy his Doétrine: But 
ic fecms he is to blame likewife for the eafeywhich 
he gives fome perfons in underftanding him. 
“* More * than once, to convey his intention the 

“© eafier 
i Rep. of Lett. for April, p. 311. * Thid. 
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“ eafer tothofe, who had beenaccuftomed to the 
“ Janguage of indivifibles, he has introduced 
“¢ fome expreflions analagous to the phrafeology 
“¢ of that doétrine, when the brevity, he had 
“ prefcribed to himfelf, occafion’d his not giv- 
“¢ ing exprefs notice of it.” 

Now, for my life, I cannot fee that Sir J/zac 
was at allto blame. In order to be underftood, 
he ufed a language familiar to thofe he wrote for. 
Mathematicians, when he firft wrote, were uni- 
verfally-accuftomed to the method of indivifibles, 
and the terms and expreflions therein ufed; not 
only thofe Mathematicians who approved that 
doétrine, but thofe alfo, who upon examination 
rejected it, as inaccurate and erroneous. If there- 
fore Sir L/aac Newton, while he addreffes himfelf to 
thofe, who had been accuftomed to indivifibles, ac- 
commodates himfelf to their language; it, to con- 
vey his intention the eafier to them, he has intro- 
duced fome expreffions analagous to the phrafeology 
of that doftrine, or even fometimes ufed the 
very terms and expreflions of that doétrine, I 
profefs, I can fee no harm init. For, though he 
did not always give expre/s notice of it, yet he took 
care to caution his reader more than once, in 
what fenfe he ufed thofe terms or expreffions; 
and thereby he was always underftood, and never 
mifled any body that ufed careful attention. 
Though he never liked the doctrine of indivi- 
fibles; yet he had skill enough to avoid the er- 
rors of that doétrine, without the ridiculous affe- 
ation of running perpetually out of his way, to 
avoid every term or expreflion, that the Wri- 
ters upon that fubject had happened to make ufe 
of. He thought unintelligibleifm, as great a fault 
as indiyifibleifm. 
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XXI. Mr. Robins * will not allow of this. He 
gives us two expreflions of Sir J/aac Newton, 
where he accommodates himfelf to the language ot 
indivifibles, not in order to convey his intention the 
eafier to thofe, who had been accuftomed to that me- 
thed; (that were pardonable) but in one of them 
to {peak, as if there were a time when a thing 
fhould happen, when his words mean in reality no 
more, than that the thing will never happen; and 
in the other to convey no intention at all, uo kind 
of meaning. 





—_——— Dat inania verba, 

Dat fine mente fonum. Fumum, mirabile dittu, 
Faucibus ingentem vomit, €§ caligine fefe 
Involvit ceca, quales volitare figuras, 

Morte obita, fama eft fold [ub notte per umbram. 


One of thefe expreflions, diminuuntur in infini- 
tum, is taken from the conclufion of his general 
{cholium to the firft {ection of the Principia: The 
other, /umma ultima parallelogrammorum evane/cen- 
tium, is uled in the firft corollary to his third Jemma. 

Now, for my part, I am fo unhappy as to dif- 
fer from Mr. Rodins, both in thinking that thefe 
two expreffions are taken from the doétrine of in- 
divifibles, or are any way analogous to the phrafe- 
ology of that doéirine; and likewife in fuppofing 
that they have xo kind of meaning. ‘Their mean- 
ing {feems to me to be perfedlly clear. 

The formerexpreflion, diminuuntur in infinitum, 
often occurs in Sir //aac Newton’s writings, par- 

\ ticularly in the firft fection of his Principia, and 
fignifies a [ diminution fine limite, till the quan- 
tities do evanefcere, vanifh into nothing. In the 
Analyfis written in or before the year 1669, we 

find 


* Rep. of Lett. for April, p. 312. + Cogita diminu- 
éndas fine limite. Scholium Seé&. 1. Princip. {ub finem. 
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find the equivalent expreffions, § continuo diminu- 
atur donec tandem evanefcat, and diminuetur donec 
evanefcat, and continuo decrefcit, donec tandem peni- 
tus evanefcat; as alfo .*. in infinitum diminui & e- 
vanefcere, five effe nibil, and fometimes fimply e- 
vanefcere, which laft word is frequently ufed ei- 
ther by itfelf, or after the words coeuntibus punétis, 
redeat in locum priorem, or fome {uch expreflion, 
to determine its meaning, both in the firft feétion 
of the Principia, and in the introduétion to the 
Quadratures; to fay nothing of the like expref- 
fions ufed in the account of the Commercium Epi- 
ftolicum. So that, if this expreflion have no mean- 
ing, or no clear meaning, the greater part of Sir 
Lfaac Newton’s writings muft be unintelligible. 

The fecond expreflion, /umma ultima parallelo- 
grammorum evanefcentium, or fumma ultima, as 
Mr. Robins prudently chufes to quote it, he tells 
us, © in ftrict propriety of fpeech, has no kind of 
“* meaning, for it is really infinite.” 

To which I muft beg leave to reply, that his 
affertion is not true; as alfo that the proof he 
gives of his affertion is manifeftly falfe; and far- 
ther, that, if what Mr. Robins gives for a proof, 
were ever fo true, yetit would by no means prove 
his affertion. 

The fum of the parallelograms, 7. e. the infcri- 
bed or circum(cribed figures, during the approach 
of thofe figures to one another and to the curvi- 
lineal figure, is an aggregate of a finite number 
of parallelograms finite in magnitude: And as 
thefe parallelograms diminifh in breadth, and aug- 
ment in number, fine limite, their fum conftantly 
approaches to the curvilineal figure, and at laft, 
at the end of the approach, degenerates into that 
figure, which is therefore called the figura ultima, 
or fumma ultima, the figure, or fum, to which 

H 3 they 
§ Demonftr. refol. equat. aff. .°. Prep. pro Reg. 1. dem. 
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they at laft arrive. This is plainly Sir Z/aac New- 
ton’s meaning 

Mr. Robins, in order to prove that the /umma 
ultima bas no kind of meaning, tells us it ts really 
infinite. But the circum{cribed figure is finite at 
firft, and conftantly diminifhes; and theretore 
can never grow really infinite. And the infcribed 
figure, though it conftantly increafes, yet it ne- 
ver pafles the magnitude of the curvilineal figure, 
which is finite: Confequently, neither can the 
infcribed figure become really infinite. Mr. Ro- 
bins’s proot is therefore manifeftly falfe. 

And if this proof were true, if the /umma ulti- 
ma were really infinite, yetthis wouldby no means 
prove Mr. Rodins’s affertion, that the fumma ulti- 
ma in firitt propriety of f{peech, has no kind of 
meaning, unlefs the words really infinite, im firité 
propriety of Speech, have no kind of meaning. But 
this, furely, is what no body can furmile, that 
Mr. Robins himfelf, who has laboured fo much fo 
preferve propriety of expreffion, fhould have ufed an 
expreflion, which ix frit propriety of [peech, bas 
no kind of meaning. 

So far is that Gentleman from this fault, of 
having xo kind of meaning in what he fays, that he 
too often falls into the other extreme of having too 
much meaning, or rather too many meanings. 
For where Sir J/aac Newton has only one meaning, 
Mr. Rodins has f{ometimes two or three; and what is 
{till a greater misfortune, of thofe two or three 
meanings, there is none to be found that will an- 
{wer his purpofe. For inftance, in the cafe be- 
fore us, the altima fumma is {aid to be infinite, 
and to give more force to the expreflion, it is faid 
to be really infinite. But what is the genuine mean- 

ing of thefe words really infinite? \s it, that the 


fummea ultima is infinite in magnitude? That it 


contains an infinite area? If fo; we have already 
fhown this to be manifeftly falfe. Or 


= iF CF 


Art.6. the Republick of Letters. 125 


Or does he mean, that the /umma ultima, tho’ 
of a finite magnitude, contains an infinite number 
of parallelograms? But to fay she number of paral- 
lelograms becomes infinitely great, is the exprefs lau- 
guage of indivifibles. Befides, if we may be al- 
lowed to fay, the /umma ultima is really infinite, 
becaufe the number of parallelograms may exceed 
any number that fhall be propofed; we may, 
with equal propriety of /peech, affirm, that a line 
of an inch long és really infinite, becaufe the num- 
ber of parts into which it can be divided, may 
likewife exceed any number that fhall be pro- 
pofed. 

XXII. Mr. Robins goes on thus. “ To affert 
*¢ that any colleétion of thefe infcribed or cir- 
“* cumfcribed parallelograms can ever become 
“¢ actually equal to the curve,” (curvilineal fi- 
gure rather in firiét propricty of /peech) * is cer- 
*¢ tainly an impropriety of fpeech; for equality 
“ can properly fubfift only between figures 
¢ diftiné& from each other.” 

And here, I could almoft fit down and deplore 
my own misfortune, in having to do with a Wri- 
ter, who fo often, in a fingle fentence, almoft 
with one dafh of his pen, makes no confcience of 
cutting me out work for feveral pages. Burt the 
task, however uncafy, muft be fubmitted to, or 
I fhould be.unworthy the name I bear, of Phila- 
lethes. 

I muft therefore again obferve, that Mr. Ro- 
bins’s affertion in this fentence 13 utterly untrue; 
that the proof he gives of that affertion, is mani- 
feftly falfe, even by his own confeffion; and far- 
ther, that, if what he gives us for proof of his af- 
fertion, were true, yet it would be fo far from 
proving his affertion, that it would prove the di- 


rect contrary of his affertion to be true. 
H 4. Whether 
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Whether fuch colleétion of parallelograms ever 
is, or can ever become actually equal to the curvi- 
lineal figure, is not now the queftion. I have 
clearly exprefled my fentiment upon this point, 
though in other words than what Mr. Robins 
would here impute to me, in feveral places, par- 
ticularly in the Republick of Letters for November 
laft, p. 377. and in that for Fanuary, p. 87, 88. 
which paflages remain as yet unanfwered. But 
let what I have there faid, be true, or falfe, yet, 
as this collection of parallelograms is a finite area, 
and the curvilineal] figure 1 is likewife a finite area, 
it can certainly be no impropriety of fpeech, to al- 
fert that one is, much lefs that one can ever be- 
come atiually equal to the other. Mr. Robins’s af- 
fertion is therefore untrue; let us fee what we 
can make of his proof. 

That proof is, Eguality can properly fubfift only 
between figures diftinét from each other. 

To which I muft oppofe the known axiom of 
Euclid, upon which is grounded the demonftra- 
tion of many propofitions in his Elements, Que 
mittuo fibi congruunt, [unt equalia. 

And Mr. Robins himfelf, in other places, ac- 
knowledges the fame thing. In his Difcour/e up- 
on Fluxions, p. 44. he tells us, “ The primary 
‘ method of comparing together the magnitudes 
of rectilinear {paces is by laying them one up- 
on another.” And prefently after he fays, 
This method cannot be applied in comparing 
curvilinear fpaces with rectilinear ones; becaufe 
no part whatever of a curve line can be laid 
upon a ftreight line, fo as wholly to coincide 
“¢ with it.” 

Alfo, in the Republick of Letters for Ofober, 
p. vic i Gentleman tells us, “* One (way of 
“* comparing {paces) is by fhewing them to con- 
¢ fit 
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“ fift of fuch, as by impofition on each other 
‘© will appear to occupy the fame fpace.” And 
in the very fame fentence he gives us to under- 
ftand, it is indubitable, that thofe things are equal, 
which have no difference. 

From all which I muft conclude that, in Mr. 
Robins’s own opinion, when his judgment is nor 
perverted by heat of controverfy, equality can pro- 
perly fubfift between figures not diftin& from each 
other; unlefs any man will tell me, that figures, 
which are laid one upon another, which wholly co- 
incide with one another, which by impofition on 
each other occupy the fame [pace, are diftintt from 
each other; unlefs any man will be hardy enough 
to deny, what Mr. Robins avers to be indubitabie, 
that thofe things are equal, which have no difference. 

But let us for once allow, that Mr. Rodins’s 
proof is true, that equality can properly fub/ift only 
between figures diftintt from each other; yet it will 
be no proof of his aflertion, but of the contrary. 
For fince any colleétion of thefe infcribed or circum- 
{cribed parallelograms is diftin& from the curvili- 
neal figure, equality may properly /ubjift between 
them, one may 7m ftriét propriety of {peech affirm, 
that they may become equal to one another. 

The remainder of this paragraph of Mr. Robins 
does not, I think, concern either myfelf, or my 
honoured friend and new Ally, the Author of the 
Analyfi. It feems to be levelled againft fuch on- 
ly, as are tainted with the damnable herefy of in- 
divifibles, which is far from being our cafe. 


XXIII. I therefore proceed to the queftion 
put to me in page 313, to which I fhall return 
an anfwer very clear and explicit. 


“ Does Philalethes here {uppofe the truth of 


Sir J/aac Newton’s demontftrations to depend on 
44 : 
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“6 this actual equality of the variable quantity and 
“¢ its limix?’’ I do. 

‘“* He confefles our demonftrations to be juft, 
“© which do not fuppofe this a€tual equality.” 

Yes, * in the manner Mr. Robins defines, and 
treats of prime and ultimate ratios, 1 allow his de- 
monfirations to be juft without this aétual equa- 
lity. But Sir J/zac Newton does not define and 
treat of primeand ultimate ratios, inthe fame man- 
ner with Mr. Rodins; nor are Mr. Robins’s de- 
monftrations at all like Sir J/aac Newton’s demon- 
ftration. 

XXIV. “ He (Philalethes) alfo fays, that the 
 /uppofing this attual equality, feems greatly to ex- 
“ ceed the method of the ancients in perfpicuity, as 
“° well as in the concifene/s of the demonftrations.” 

Here I muft complain, that I am unfairly dealt 
with. The paflage referred to, is to be found in 
the Republick of Letters for November, p. 373. 
where [ firft obferve, that Sir J/aac Newton takes 
in the conjfideration of a finite time; {econdly, that 
thereby he greatly affifts the imagination; and I af- 
terwards fay, Ox both thefe accounts, (not, as Mr. 
Robins reprefents it, by fuppofing this attual equali- 
ty) this method feems greatly to exceed the method of 
the ancients, in per[picuity as well as in the concife- 
nels of the demonftrations. 

But we are told, ** That this method fhould 
“¢ be more perfpicuous is impoffible, the method 
“ of the ancients being perfeé in that refpeé.” 

Herein I greatly differ from Mr. Rohins. A te- 
lef{cope compofed of an hundred glaffes will not 
be equally diaphanous with one compofed of two; 
although every one of the hundred glaffes, fingly 
taken, be equally tranfparent with each of the 
two. Nor cana demontftration, confifting of an 

hundred 


* Rep. of Let. for Faz. p. 79. 
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hundred fteps, be equally perfpicuous with one 
confifting of three only; though every one of 
the hundred fteps, fingly taken, be equally clear 
with each of the three. 

Befides, a direé&t demonftration is certainly, ce- 
teris paribus, more perfpicuous than an indireé& 
one, which reduces the reader ad abfurdum. In 
the former, the Reader may fee that every ftep 
tends towards the conclufion: In the latter, he is 
generally as it were hoodwink’d and led quite a- 
way from the conclufion itfelf, till he comes to 
fome abfurdity, which he muft either acknow- 
ledge, or admit the conclufion to be true; as 
finding no poflibility of avoiding either the one 
or the other. Now, as Sir J/zac Newton's firtt 
and fundamental Jemma, though demonttrated ab 
abfurdo, is yet a very fhort and eafy one, in which 
the imagination is led towards the conclufion by 
the confideration of a finite time, even before one 
begins to confider the demonftration; and almoft 
all his other demonftrations are direét ones, and 
are likewife fhort and clear, I may with reafon 
fay, that his method greatly exceeds the method 
of the ancients, where the demontftrations are in- 
direé&t, tedious and perplexed, in perfpicuity as 
well as concifenefs. Indeed, the perfpicuity of a 
demonftration is always in proportion to its con- 


cifenefs, if the fingle fteps be clear. 


XXV. But it is faid, ** Certainly there are not 
“ in their method, what Philalethes (though I 
“ think without reafon) infinuated of this, any 
‘© demonftrated truths, that muft be owned, tho’ 
“¢ we do not perfectly fee every ftep, by which 
© the thing is brought about.” 

The paflage of mine here alluded to, is not, as 
the Reader may imagine, and as Mr. Robins feems 
to 
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to defign he fhould imagine, any way conneéted 
to, or fo much as to be found in the fame treatife 
with the paffage that was laft under confiderati- 
on, wherein I fpoke of Sir Z/aac Newton’s me- 
thod as exceeding the method of the ancients, in 
perfpicuity, as well as in the concifenefs of the 
demonftrations. ‘That was contained in the Re- 
publick of Letters for November latt, and this is to 
be found in the Republick of Letters for Fanuary 
laft, p. 87. and runs in thefe words. 

“¢ This equality therefore we are obliged to ae- 
« knowledge, although we fhould not be able, 
«¢ by ftretch of imagination, to purfue thefe fi- 
“¢ sures, and, as it were, to keep them in fight 
“¢ all the way, till the very point of time that 
“© they arrive at this equality. For a demonftra- 
“ ted truth muft be owned, though we do not 
“ perfectly fee every ftep, by which the thing is 
“¢ brought about.” 

It is eafy to fee, that the fteps fpoken of in this 
paflage, are not the fteps of the demonftration, 
but the fteps of the imagination; not the fteps by 
which the thing is proved to be true, (that proof is 
fuppofed to be already over and finifhed ) but the 
fteps by which the imagination can conceive, and, 
as it were, fee the thing to be brought about. 

Now, I fay, there are in the method of the 
ancients many demonftrated truths, that muft be 
owned, though it be utterly impofflible for the 
imagination to fee how, or by what fteps, the 
thing is brought about. 

That the aggregate of three equal cones is equal 
to a cylinder of the fame bafe and height, is a de- 
monftrated truth in the method of the ancients; 
and though it be very eafy to fee that the fteps of 
the demonftration are true and certain, yet it will 
not be eafy for the imagination to fee how, “ 
what 
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what fteps, thefe three cones can be united to 
compofe the cylinder. 

Alfo, if one of thefe cones, keeping always 
the fame bafe, be fuppofed gradually to increafe 
in height, till its altitude become triple of the 
altitude of the cylinder; it is then a demon- 
{trated truth, that fuch cone will be at laft equal 
to the cylinder; and yet the imagination will not 
be able to perceive either this equality, or how it 
is brought about. 

It is likewife a demonftrated truth, that the 
1000 external angles of a re¢tilineal figure of a 
thoufand fides, whether thofe fides are all equal 
or any how unequal, will be equal to four right 
angles; and yet the imagination cannot be brought 
to fee, how the thoufand angles compofe the four, 
in any one of thefe cafes; much lets in the end- 
lefs variety of them that might be produced. Nor 
indeed can the imagination reprefent to itfelf a fi- 
gure of 1000 fides, fo as to diftinguifh it from 
another of root. 

The remainder of this paragraph and the next 
is chiefly taken up, with reprefenting what we 
have faid, about the motion of a point defcribing 
a line, as fomething intricate, /ufficiently intricate, 
involved and perplexed, fubtle, complex, not to fay 
confufed, {uch as will bring us upon the very borders 
of indivifibles, and not only fo, but will render us 
perpetually obnoxious to the abfurdities of that do- 
rine. Now Heaven preferve all honett men from 
indivifibles, whofe very borders are fo dangerous ! 


Nulli fas cafto [ccleratum infiftere limen. 


One may travel, not only to the borders of France, 
or Zurky, but through the heart of thofe regions of 
flaves; nay one may refide among them for years 
together, and yet not be rendered perpetually ob- 
noxious to arbitrary power, XXVI. 
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XXVI. In the four following pages I find no- 
thing relating to me, except only that in p. 316 
it is faid, Sir L/aac Newton “ draws a parallel be- 
** tween this cafe,” (the cafe of vanifhing quanti- 
ties) ** and the cafe of quantities fuppofed to aug- 
“* ment without end.” And a little after we are 
told, ** Philalethes is very unwilling to allow this 
“* intended for an exact parallel.’ Mr. Robins 
might have faid, Philalethes has clearly * proved, 
that this was not intended for an exact parallel. 

** But, fays Mr. Rodins, Sir L/faac Newton ex- 
prefly affirms, his intention of introducing it 
was to render more clear the thing, he had 
been immediately {peaking of, that is, the na- 
ture of the ultimate ratios of quantities decrea- 
fing without limit. 
To this I reply, that although Sir Z/aac’s inten 
tion was to render more clear what went before, 
yet that will not prove this to be an exaé parallel 
to what went before. Every illuftration is not az 
exact parallel. It is fufficient, if the illuftration 
agrees with the thing to be illuftrated, in fome 
one particular, which needed to de rendred more 
clear. So here the quantities /uppofed to augment 
without end, agree with the quantities decrea/fing 
without limit, in this one particular, that the guan- 
titates ultime cannot be afligned in one cafe, any 
more than in the other: but furely the cafe of 
quantities increafing without limit cannot be an 
exact parallel to the cafe of quantities decreafing 
without limit. Befides, 1 have + fhown, that 
the ratio of the decreafing quantities may arrive at 
its limit; but that the ratio of the increafing 
quantities can never arrive at its limit: fo that 
thefe two cafes are far from being exaétly parallel. 
Indeed, 
* Repub, of Letters for Nov. p. 382, 383. + Ibid. 
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Indeed, Mr. Rodins himfelf, prefently after, in- 
dire&tly confeffes this to be true. * It is true, 
“< fays he, the quantities in one cafe may be redu- 
“© ced abfolutely to nothing, but in the other can 
“¢ never be extended to an infinite magnitude.” 

Now, when the decreafing quantities are redu- 
ced abfolutely to nothing, I have clearly fhown; 
not only in the laft quoted place, but more parti- 
cularly ftill, and in a manner uncontroverted by 
Mr. Robins, in the Republick of Letters for fanu- 
ary \att, p. 76,77. how the ratio of thofe quan- 
tities will arrive at its limit. And if that be not 
fufficient, the fame thing may be proved from 
what that Gentleman himfelf lays down in this 
very page. For after telling us, that “ thefe ra- 
“* tios can never pafs, nor ever reach thofe limits, 
‘© before the quantities are diminifhed to nothing,” 
he now acknowledges that the quantities may be 
veduced abfolutely to nothing: confequently the ra- 
tio of thofe quantities will arrive at its limit. 

And as it is agreed on both fides, that the ra- 
tio of increafing quantities will never arrive at its 
limit, I may very fafely affirm, that the two ca- 
fes are not exactly parallel. 

I muft not forget to obferve, that what Sir /- 
faac by this illuftration was endeavouring to ren- 
der more clear, was not, as Mr. Robins expre/ly 
affirms, the nature of the ultimate vatio’s of quan- 
tities decreafing without limiti but only that, when 
quantities decreafe without limit, the quantitates 
ultime cannot be affigned. 

The reft of what is faid in this and the two 
next pages, about thofe decreafing quantities, and 
their not being the /ulyeéts of the ratio ultima, as 
well as what is fo often repeated in other places, 
that they cannot, or may not, or will not /ub//, 
or exiff, under that ratio, may ferve to fhew how 
well 
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well Mr. Robins can fight with his own fhadow; 
but does not at all concern me, or my learned 


friend, the Author of the Analyt. We hold no 
fuch opinion. 


XXVIII. But in page 319 that Gentleman is 
again accufed by Mr. Rodius of committing a 
twofold error; of neither of which I can in 
my confcience allow him to be guilty, in the 
manner thofe errors are reprefented by Mr. Robins ; 
and when rightly reprefented, if they are really 
errors, thofe errors are much more juftly to be 
imputed to me, than to him. Confidering the 
bickerings we have had together, who could e- 
ver have expected, that excellent perfon fhould 
have proved fo great a Confeffor in my caufe? 
What could move Mr. Robins to ufe him thus 
feverely, on account of a controverfy, in which 
he was utterly unconcerned ? Whatever his 
mathematical fins have been, they were commit- 
ted long before Mr. Rodins’s Difcourfe was writ- 
ten; and yet he was never once mentioned in that 
Difcourfe. Befides, thofe fins have been attoned 
for by fo fevere a penance, that, I profefs, my 
bowels yearn for him, every time I think of it. 
Has Mr. Robins lefs compaffion? I cannot think 
it. I am no ftranger to this Gentleman’s genero- 
fity and good nature, which will not eafily per- 
mit him to infult over the unfortunate and unfuc- 
cefsful. What then can be the meaning of his 
being now, juft now, fo hardly treated? It can- 
not be fure, that, with regard to certain points, 
it is thought eafier to attack him, than to reply 
to me. For, though by this means the trouble 
of anfwering my arguments may be faved, yet will 
not that learned perfon be able to produce as good, 
or better arguments in vindication of his opinions ? 
Are 
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Are his abilities to be judged of by his making a 
bad defence, when unfortunately he happened to 
be engaged in a bad caufe, any more than thofe of 
Mr. Robins, from his making a worfe defence in 
the like cafe? Give the Author of the Analyt the 
right fide of the queftion, and he may be turned 
loofe againft any difputant in Europe. Had this 
been the cafe, when he firft attacked the Bri- 
tifo Mathematicians, it would by no means have 
been fafe for Mr. Robins, or me, to have encoun- 
tered him. 





—Non illi fe quifqnam impune tuliffet 
Obvius armato. Stetimus tela afpera contra, 
Contulimufq; manus; Experto credite, quantus 
Ln clypeum adfurgat, quo turbine torqueat haftam. 


But as I know not whether he has at this time 
lei{ure or inclination to defend himfelf, I fhall, as 
I at firft engaged, ufe my beft endeavours to do 
it for him. 

The firft of thefe errors is faid to confift * in 
‘“¢ imagining, that the operation, which the in- 
“© crements are by Sir J/aac Newton {uppofed to 
“ undergo in order to have their ultimate propor- 
“¢ tion afligned, and which he deferibes by the 
“ verb evane/cant, is confined to that point of 
“¢ time only, at which the increments are actually 
“ gone and abolifhed.” 

And here, before either the Author of the Ana- 
lyft, or 1 Philalethes, can plead guilty, or not 
guilty, to this charge, it will be neceflary to un- 
derftand what the error is. In order whereto, I 
muft beg leave to'ask one or two queftions. 
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1. What is meant by the operation, which the 
increments are fuppofed to undergo? 

2. What is that point of time only, at which the 
increments are actually gone and abolifhed? 

1. If by this operation is meant a gradual dimi- 
nution of the increments, ending in their total 
abolition or vanifhing into nothing; I cannot find 
that Sir J/aac Newton has ever defcribed this ope- 
ration by the verb evanefcant. What he defcribes 
by the verb evanefcant, is only the end of that di- 
minution, the vanifhing into nothing; not the 
diminution itfelf, which precedes, and which ends 
in that vanifhing. Though the diminution, when 
it is not mentioned, is fometimes implied by the 
verb evane/fcant; yet it is never defcribed by that 
verb. 

Much lefs will it be found, that either the 4z- 
thor of the Analyft, or myfelf, have ever confined 
fuch a gradual diminution to one point of time on- 
ly. We are not fo weak, as not to know, that a 
gradual diminution requires a finite time. 

And if, by this operation, is meant only the end 
of the gradual diminution of the increments, 2. e. 
their total abolition, their vanifhing into nothing, 
which Sir Z/aac Newton defcribes by the verb eva- 
nefcant; 1 fhall then readily admit, that the - 
thor of the Analyft, or at leaft, that I Philalethes 
have imagined, that this operation is confined to 
one point of time only: But it isto that point of 
time, at which the increments vanifh into no- 
thing; not toa point of time, at which the incre- 
ments are attually gone and abolifhed. For 

2. It is eafy to conceive, that the point of time 
at which the increments vanifh, is one, determi- 
nate, only point of time: But I can have no con- 
ception of one point of time only, at which the in- 
crements are atiually gone and abolifbed. When 
once 
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once they are gone and abolifhed, if we take any 
point of time at pleafure, during any finite time 
how great foever, we may truly fay, at this point 
of time the increments are actually gone and abo- 
lifhed; but not at this posnt of time only. A little 
more accuracy in /tyle and dittion would do none 
of us any hurt; we all need it at leaft as much as 
Sir J/aac Newton, Butitiseafy to fee, that through 
this cloud of expreffion, though the 4uthor of the 
Analyft is only named, yet Pdilalethes is the per- 
fon really aimed at. I proceed therefore to the 
real point, which Mr. Robins has here in view. 

That by the word evane/cere Sir L/aac Newton 
underftood, that decreafing quantities did at laft 
vanifh into nothing, or ceafe to exift, in an in- 
ftant or point of time, was fo clearly proved in 
the month of November * \aft, particularly by the 
words then quoted from him, ntelligendam effé ra- 
tionem neque antequam evane/cant, neque poftea, fed 
quacum evanefcunt, that I never expected to have 
heard more of this part of the difpute, efpecially 
after Mr. Robins had once dropt it in his reply to 
me in December following. 

But as this point is now revived, together with 
feveral others, which had likewife been dropt, as 
well as many new ones now firft brought into 
controverfy; I fhall once more refume the confi- 
deration of it, and fhall confirm my fentiment by 
new authorities taken partly from Sir J/aac New- 
ton, and partly from his great interpreter Mr. Ro- 
bins. 

I affert then, That quantitics, which, by a cons 
tinual diminution, at laft vanifh into nothing and 
ceafe to exift, are by Sir //zac Newton underftood 
to vanifh in an inftant or point of time. Before 

I2 that 


* Republick of Letters for November, p. 384, 385. 
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that inftant, they are finite quantities, and after 
that inftant they are nothing. 

Likewife, quantities, which beginning from 
nothing, do by a continual increafe, arrive at fome 
finite magnitude, are by Sir J/aac Newton under- 
ftood to begin to exift, to arife out of nothing, 
nafciy at one inftant or point of time. — Before 
that inftant chey are nothing, and after that in- 
{tant they are finite quantities. 

This will plainly appeay from the following ex- 
preffions, in which Str J/aac fpeaks of the pro- 
portion of nafcent or evanefcent quantities, as one 
certain, determinate proportion, which confe- 
quently is confined to one inftant of time, at 
which the quantities begin to exift, or ceafe to 
exiff. 

* Rationem quacum evanefcant. ” Ratio quacum 
nafcuntur. ‘© Ordinate funt ut arearum augmenta 
nafcentia. * Augmentum evanefcens Bb erit ad aug- 
mentum evane/cens Ee, at ABxFB ad AExPE. 
* Lncrementum primum feu differentia prima cui na- 
{centi proportionalis eft ejus fluxio prima. * Incre- 
mentum fecundum, feu differeitia fecunda cui nafcen- 
ti proportionalis eft ejus fluxio fecunda. 8 [ucremen- 
tum tertium, feu differentia tertia cui nafcenti fluxio 
tertia proportionalis eft. 

In all thefe expreffions the reader will obferve, 
there is no fuch word as prima, or ultima, prim), 
or ultimd, to be found ; though in other expreffi- 
ons thofe words are fometimes added by way of 
emphafisy which led Mr. Robins into the miftake 
of thinking them always neceffary. 

Any one therefore of thefe pafflages, much 
more all put together, is fufficient to fhew, that, 
by vanifbing, Six Jfaac Newton does not mean the 

fame 


® Schol. fet. 1. Princip. > Ibid. © Introd. ad Quadr. 
Curv, ‘Ibid. ¢Schol. Quadr. Curvy, f Ibid: 8 Ibid. 
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fame as decreafing; that he does not call the guan- 
tities vanifbing from the time be firft afcribes to them 
a perpetual diminution, nor confequently fuppofes 
them to bear to one another an infinite number of 
different proportions, while they are vani/hing ; 
but that, having decreafed by a continued motion, 
and with a variable ratio, they are underftood to 
vanifo, at the inftant when they come to nothing 
or ceafe to exift; at which inftant their variable 
ratio arrives at and ends in that one determinate 
ratio, with which they are faid to vanish." 

This diftinétion between decrea/ing and vanifh- 
ing is farther confirmed by the following paflages 
of Sir [/aac Newton, which 1 have already quo- 
ted on another occafion. 

‘Continuo diminuatur donec tandem evanefcat: 
Diminuetur donec evanefcat. Continuo decrefcit, 
donec tandem penitus evanefcat. In infinitum dimi- 
aui EP evanefcere. “ Minuetur in infinitum €8 ulti- 
mo evanefcet. Thefe plainly fhew, that vanif/bing 
is only the end or conclufion of the conftant de- 
creafe or diminution. 

To all which I muft beg leave to add a few 
more quotations of another kind, by which Sir 
Tfaac Newton's intention is {till more manifeftly to 
be difcerned. 

' Punttis coeuntibus angulus evanefcet. ™ Angulo 
evanefcente coincident arce. " Redeat jam Pb in 
locum fuum priorem PB ut augmenta illa evanefcant. 

So many inftances of all thefe forts, but parti- 
cularly of nafcent or evanefcent quantitities having 
one only, determinate ratio, are to be found in the 

ike Princi- 


h Rep. of Lett. for Fan. p. 76, 77. 

i Analyfis per equationes num. term. infinitas. 
k Princip. fect. 1.. Lem. 6. 

1 Princip. fect. 1. Lem. 7, & 8. m Jbid. Lem. 9. 
® Introd. ad Quadr. Curvy, 
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Principia, that no body can pretend to have read 
that book with underftanding and careful attenti- 
on, who has not obferved them. 

To thefe citations from Sir J/aac Newton I 
muft add one or two from Mr. Robins, which 
plainly fhew this fenfe of the word vani/bing to 
be fo common and natural, that this Gentle- 
man himfelf cannot help falling into it, even 
while he is ftrongly contending that the word 
is to be taken in another meaning. 

In one place he fays, * the line D F may be fup- 
pofed to advance twards A E with an uninterrupt- 
ed motion, till the quadrilaterals quite difappear, 
or vanifh. in another, he tells us, |] che quadrilate- 
rals become vanifhing quantities from the time, 
we firft afcribe to them this perpetual diminution 5 
that is, from that time they are quantities going to 
vanifo. Inathird he fpeaks of the Instant of 
their | vanifbing. In a fourth he fays, § when 
the points A and C coalefce, the reétilinear angle 
under EKAF mutt vanifo. And prefently after, 
{peaking of feveral quantities, hetakes notice that 
they .. al] vanifb, when the point C coincides 
with A. Andinthis very Differtation, he gives 
us to underftand that the term vanifhing, * abfo- 
Jutely fignifies no more than going to vanifh: 
where the participle vanif/bing is ufed in his own 
fenfe, and the verb vani/h is ufed in mine. 

Having now clearly fettled the meaning of the 
word vanifh, both by the authority of Sir J/aac 
Newton, and that of Mr. Robins, Iam ready to 
acknowledge, that when Sir J/aac Newton, in- 
ftead of the expreflion, continuo diminuatur, do- 
nec tandem evaneftat, ufes the term evane/cat fim- 


I 
* Difc. p. go. | Ibid. p. 51. _ 
+ Republick of Letters for October, p. 257 
§ Ibid. p. 258. ”. Ibid. 
* F. $20. 
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ply, he intends his reader fhould thereby under- 
ftand, that the quantity was diminifhed before it 
came to vanifh, though the word vanifh does not 
fignify diminifhing. Juftas if I fhould fay, his 
Majetty arrived at Hanover at fuch an hour, or 
Prince Eugene died fuch a day, it would be under- 
{tood that the King was on the way to Hanover 
before he arrived there, and that the Prince lived 
before he died; and yet arriving does not fignify 
the fame as travelling, nor is dying the fame as 
living. But enough of this. 

The fecond error here imputed by Mr. Robins 
to the Author of the Analyft, confifts * in ima- 
“¢ gining, that by the ultimate ratio of varying 
*¢ quantities is meant a ratio, that thefe quanti- 
¢ ties do at fome time or other exift under.” 

But how a perfon, who fuppofes the quantities 
to vanifh into nothing, before they arrive at the 
ultimate ratio, and confequently makes the ulti- 
mate ratio to be a proportion between nothings, can 
be faid to imagine, that the quantities exift under 
that ratio, is hard to conceive. 

And it will be equally difficult to conceive, 
that a perfon, who makes the varying quantities 
to vanifh at the inftant that they arrive at the ul- 
timate ratio, can be charged with imagining that 
the quantities exift under that ratio. 


XXVIII. In page 320 we are told, Philalethes 
had no neceffity, for avoiding the confequence 
“¢ charged upon this doctrine, to have recourfe 
“ to that definition of a ma/cent increment, which 
“ follows. 4 nafcent increment is an increment juft 
“ beginning to exift from nothing, or juft beginning 
“© to be generated, but not yet arrived at any affign- 
6° able magnitude, how {mall foever.” 
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This is very true; and accordingly Philalethes 
did not give this definition for avoiding any con- 


fequence charged upon this doéivine, but in order to 


follow Sir L/aac Newton. * Cave intellexeris par- 
ticulas finitas. Particule finite non funt momenta, 
fed quantitates ipfe ex momentis genite. Intelligen- 
da [unt principia JAM JAM NASCENTIA finitarum 
magnitudinum. 


XXIX. Mr. Robins may fee by this, that Phi- 
lalethes can read Jatin, and therefore may have 
learn’d this doétrine folely from Sir aac Newton’s 
works, as well as Mr. Rodius, may as well be fup- 
pofed to have taken the words ua/cent and evane/- 
cent from Sir [/aac Newton himlelf, as from tho/e 
who have writ upon this fubject in eur language. 
But if Mr. Robins continues to diflike thofe words, 
he is welcome, wherever he meets with them, to 
put in their room the /atiz ones na/fcentes and eva- 


nafcentes. 1 know of no difference but in the 
found. 


XXX. In the next page, Mr. Rodins feems to 
pleafe himfelf with having once caught Philalethes 
inacontradiction. It were pity, methinks, to deny 
him this {mall gratification, being, perhaps, the 
only one he is like to meet with in the whole 
controverfy; and yet juftice requires I fhould ob- 
ferve, that ‘this {eeming contradidion arifes only 
from fuppofing Philalethes to fuppofe what he ne- 
ver had a thought of fuppofing, viz. evane/cent 
quantities, fubfifling at each point of the cur Uly which 
can be the fubjects of the proportion between the ordi= 
nate, tangent, and /abtangent. 


W hat 


* Lemm. 2. Lib. II. Princip. 
+ Republick of Letters for April, p. 321. 
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What Philalethes conftantly fuppofes is, not 
that thofe quantities fubfift under this proportion; 
but the very contrary; that, at one and the fame 
inftant of time, they arrive at this proportion and 
vanifh, they vanifh and arrive at this propor- 
tion, as is manifeft from twenty places of his 
writings. 

XXXI. Mr. Rebin’s * now proceeds to confider, 
what Sir Wfaac Newton has called the momenta of 
guantities. But, before I enter upon this confi- 
deration, I cannot but take fome notice of the 
manner, in which he has been pleafed to treat Sir 
Tfaac Newton, under pretence of defending him. 

Sir J/aac, in feveral places of his works, has 
{trongly declared his diflike of indivifibles, as 
{trongly as Mr. Robins himfelf has done it, and 
has given his reafons for that diflike. And yer 
this Gentleman, though he occafionally quotes 
the very paflages, where that ° diflike, and the ° 
reafons of it, are exprefs’d by Sir Z/aac Newton; 
and likewife fome other paflages, in which Sir 
T/aac * cautions his reader, thatthe expreffions he 
ufes cither for brevity, or the more eafy convey- 
ing his notions, are not to be underftood in the 
fenfe of indivifibles; notwithftanding all this, I 
fay, Mr. Robins is perpetually * accufing him of 
making ufe not only of the /anguage or what re- 
lembles the language, but even of the /en/e, the 
principles, the Method of indivifibles. 

I muft however obferve, in juftice to that 
Gentleman, that he did notalways treat Sir J/aac 

Newton 


2 P. 323. b Repub. of Let. for O&. p. 265. and 
Repub. of Let. for Apr. p. 292, 295, 311. 

¢ Repub. of Let. for O&. p. 265. 4 Repub. of Let. 
for O4. p. 258, 266. and Repub. of Let. Apr. p. 317. 

e Repub. of Let. for O&. p. 258, 263, 264, 265, 266. 
and Repub.of Let. Apr. p. 311, 312, 324, 327. 
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Newton in this manner. It feems to be with un- 
willingnefs and relu€tance, great neceflity enfor- 
cing him thereto, that he is brought to ufe him fo 
unhandfomely. | 

In the Introduction to his Dié/courfe upon 
Fluxions, having taken notice, that the method 
of indivifibles was ob/cure and indiftinét, and ob- 
noxious to error, he prefently after tells us, ** Sir 
“° T/aas Newton to avoid the imperfeétion, with 
‘¢ which this method of indivifibles was juftly 
“ charg’d, inftitured an Analyfis upon oTHER 
“ principles;” “ has taught an Analyfis free 
“© from all obfcurity and indiftinétnefs;” has 
“© moreover invented a fynthetick form of rea- 
“¢ foning, which is much more concife than the 
“¢ method of demonftrating ufed in thefe cafes by 
“¢ the ancients, yet is equally diftinct and con- 
“¢ clufive;” ‘¢ has very diftinétly explained both 
“¢ thefe fubjects, his method of fluxions, and his 
“ doétrine of prime and ultimate ratio’s, the firft 
“¢ in his treatife on the quadrature of curves, and 
“ the other in his Mathematical principles of 
“¢ natural philofophy; which methods have all 
“* the accuracy of the srRICTEST mathema- 
“¢ tical demonttration. 

I might produce feveral other compliments of 
the like nature, beftowed by Mr. Robins upon Sir 
Lfaac Newton, in the body of that Di/courfe; 
nor is there any reflection intermixed, to leffen 
the merit of his inventions, except the follow- 
ing; which, if it be written with that defign, 
is however expreffed in a very cautious and tender 
manner. In this (theexplanation of the term 
“° momentum) 1 fhall be the more particular, 
“* becaufe Sir //aac: Newton’s definition of mo- 
“* menta, that they are the momentaneous in- 
‘“* crements or decrements of varying quantities, 
74 may 
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“ may possrBLy be thought obfcure.” All 
this while no mention is made of Sir J/aac New- 
ton’s ufing indivifibles, or fo much as any expref- 
fion analogous to the phrafeology of indivifibles. 
But the Minute Mathematician happening to 
be publithed a little before Mr. Robins’s Difcour/e, 
and fome of the beft judges being of opinion, 
that Philalethes had rightly underftood Sir Z/aac 
Newton, where Mr. Robins had grievoufly miftaken 
him, this made it neceflary to give an account, 
or rather to publith a vindication of the Di/cour/e 
upon fluxions, in the Republick of Letters for 
O€fober laft. In which Mr. Robins endeavoured 
to prove, with what fuccefs the learned may 
eafily judge, that in fome paflages he had rightly 
interpreted Sir J/aac Newton, and that Philalethes 
had miftaken him. But in fome other paflages 
Mr. Robins feems to have found himfelf fo mani- 
feftly in the wrong, as utterly to defpair of reconci- 
ling his interpretation to what Sir J/aac Newton 
has delivered. This obliged him, rather than 
own himfelf at all in an error, to depart from 
that candid and ingenuous behaviour he had hi- 
therto ufed, with refpec to our common Matter. 
Whenever Philalethes produced a decifive paflage 
from Sir J/aac Newton, and urged it home, that 
there was no poffibility of evading it; he weakly 
thought the bufinefs was done, that Mr. Robins 
would give up the point, filently at leaft, if not 
by an open and ingenuous acknowledgement of 
his miftake. But he knew little of his antago- 
nift. Indivifibles was the word; and Sir //aac 
Newton himfelf muft be condemned, rather than 
Philalethes fhould be acquitted. Let him pro- 
duce the ftrongeft and cleareft paffages trom Sir 
Tfaac’s Writings, it was only faying they were 
written 
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written in the fenfe of indivifibles, and the affair 
was over. 

At firft, indeed, this charge againft Sir Z/aac 
Newton was not extended fo tar by a great deal, 
as it has fince been carried. Oblerve how mo- 
deitly this point is touched upon in the Month of 
Odfober. “* As‘ he thought fit (in compliance 
«¢ with the bad tafte which then prevail’d) to 
“© continue the ufe of fome loofe and indiftiné& 
“ expreflions RESEMBLING thofe of indivifi- 
“¢ bles, for which he has himfelf apologized, he 
‘¢ exprefly cautions us againft mifinterpreting 
“6 him in this manner”. Can any thing be more 
tender of Sir //aac Newton’s reputation? Mr. Ro- 
bins not only mentions Sir Z/aac’s caution, which 
is true and well known; but an apology likewife, 
which it will be hard to find. Nor can we 
much complain of what is faid foon after, ® ** It 
“© muft be acknowledged, that Sir J/aac Newton's 
“¢ defcription (of momenta) is CAPABLE of 
<¢ an interpretation too much refembling the lan- 
‘¢ guage of indivifibles:” For, if his defcription 
is only capable of {uch an interpretation, we may 
underftand that it is likewife capable of another 
interpretation. In the next page this charge is 
carried a little farther, “* Sir ZJ/aac Newton did 
“6 fometimes make ufe of that method of rea- 
“¢ foning.” But even here this ufe of indivifibles 
is confined to the 4ualyfis of 1666, to the trea- 
tife of Quadratures, meaning as be at firft writ it, 
from which we have a tranfcript in Dr. Wallis,” 
pot as be afterwards correéted it in his own edition 
of that treatife and to oue propofition of bis princi- 
ples of naiural philofopby. The reft of Sir L/aac’s 
works are clear of this imputation, particularly 

his 


nC FF aN 


’ Repub. of Let. for Of. p. 258. 
8 Ibid. p. 263. bh Oper. Vol. II. p. 392. 
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his treatife of Quadratures, and the: firft fe€tion 
of his Principia. For Mr. Robins is pleafed to 
inform us, that* °° In his treatife of Quadratures, 

“¢ he freed his demontftrations ‘from this defe&, 

“© under which they farft laboured,” and foon af- 

ter we are told, “ he at length invented his other 

«© method of prime afid ultimate ratios, and there- 

“by entirely’ got over that difficulty.” And 

Mr. Robins concludes with telling us, * When 

“he (Sir L/aac Newton) purpofely defcribes 

“ ‘thefe methods,” (that is, in the treatife of Dua- 

6 dratures and the firft fection of the Principia) 

“ and explains their principles, he is not onl 

“ perfeétly confiftent with himfelf, but has alfo 

“¢ delivered his meaning with fuch perfpicuity, 

“ that we need not have recourfe to any defe- 

“© rence for his authority to be fully fatisfied of 

“¢ the truth of thefe doctrines.” 

And yet the‘ infallible brand of indivifibleifm, 
the term infinitely little, which is but once ufed 
in the Analyfis of 1666, and but twice in the 
propofition condemned, Prop. ro. L. rr. does 
frequently occur in the firft feé&tion of the Prin- 
cipia, together with the expreffions infinitely 
great, infinitely greater, infinitely lefs; and is to 
be found in the admired treatife of Quadratures 
itfelf: : 

If it be faid, that thefe two parts of Sir Z/aac’s 
works are excepted from the cenfure, on account 
of the two feveral cautions given by him in the 
Scholium to the firft fe€tion, in /eguentibus nolin 
indivifibilia, fed evanefcentia divifibilia intelligi, and 
in fequentibus cave intelligas quantitates magnitudine 
determinatas, fed cogita femper diminuendas fine li- 
mite; which cautions may be fuppofed to extend 
not only to the Principia, but to the book of 
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Quadratures, efpecially the introduction, which 
probably was written after the Principia; I mutt 
thenask, fince in each of thefe cautions the words 
in fequentibus are inferted, how comes it, that the 
firft propofition of the fecond book of the Prin- 
cipia, isexcepted out of Mr. Robins’s act of grace? 
Is not that propofition, equally with all the o- 
thers of the Principia, comprehended in /equenti- 
bus? A candid reader, although thefe cautions 
had never been given by Sir J/aac Newton, would 
eafily have underftood in what fenfe the words, 
infinite parvorum, infinite parva, were ufed in 
that propofition, by the expreffions, minuatur 
in infinitum, evanefcere, nibil erit, which he foon 
after makes ufe of in the examples to that very 
propofition. 

And in the Azalyfis of 1666, where the words, 
infinite parvis, are once uled, it is equally eafy to 
fee what Sir J/aac Newton meant. For in that 
fame Analyfis we find the expreffions above quo- 
ted, in infinitum diminui &9 evanefcere, five effe ui- 
bil; continuo diminuatur donec tandem evanefcat ; 
diminuetur donec evanefcat; continuo decre[cit donec 
tandem penitus evanefcat: All which expreffions 
are conformable to; his conftant doétrine, and are 
peculiarly his own, being never ufed, that I can 
learn, by any of the Writers upon indivifibles. 

As in the above mentioned vindication cf Mr. 
Robins’s Difcourfe upon fluxions, 1 found feveral 
paffages in the Minute Mathematician obliquely 
glanced at, I thought proper to clear up and 
defend thofe paffages in the Republick of Letters 
for November following. Where I notonly take 
notice of the accuracy and caution and perfpicuity 
with which Sir aac Newton bas delivered thofe 
parts of bis works, efpecially, in which the foundati- 


on of his dottrine is laid down; but with an eye to 
Mr. 
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Mr. Robins’s charge againft him, of fometimes 
admitting indivifibles, I ufe the following words, 
«¢ a fault, which I am bold to fay, he was nz- 
“¢ veR guilty of, and the bare fufpicion of which 
‘“¢ he has endeavoured to prevent, both here, (in 
“© the Scholium to the firft fe€tion of the Princ- 
‘ pia) and in many other parts of his writings, 
“© with the utmoft caution.” 

This had fo good an effect, that in Mr. Rodins’s 
reply, in December following, the accufation a- 
gainft Sir J/aac Newton was entirely dropp’d, as 
well as feveral other parts of the controverfy, and 
to the reft I replied in Zanxwary, and Mr. Robins 
was filent for fome months. | 

But in 4pril laft, that Gentleman, whether up- 
on receiving fome new reinforcements, or from 
what other caufe I know nor, not only replied to 
my paper of January ; but reftumed the confidera- 
tion of the points he had waved in December, and 
introduced many new ones from my former picces; 
and carried his charge againft Sir J/aac Newton 
much farther than he had ever done before. } 
muft needs fay, he was forced fo to do, unlefs he 
would acknowledge himfelf in more than one mi- 
ftake. 

In this piece, not only the charge againft the 
f Analyfis of 1666, and againft the * account of 
fluxions publifhed by Dr. Wallis, is renewed, 
and is extended to the ® account of the Commer- 
cium Epiftolicum; but even the’ Scholium at the 
end of the firft feétion of the Priacipia is found 
fault with, as containing expreffions analogous to 
the phrafeology of the dottrine of indivifibles, as 
well as the firft * corollary to the third Lemma. 

And 


f Pac. 323, 326, 328, 330. & Pag. 324. 
h Pag. 323, 324. i Pag. 311. 
k Pag. 312. 
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And whereas, before, the defcription of moments, 
in the fecond Lemma of the fecond book of the 
Principia, was {aid only to be capable of an inter- 
pretation too much refembling the language of indivi- 
fibles; now we are plainly told, Sir L/aac New- 
ton, ** did not {cruple there to defcribe moments 
*¢ according to the fenfe of that doctrine, as he 
“© had done formerly, to be zucrementa vel decre- 
*¢ menta momentanea.” And in another place we 
are informed, that Sir J/aac, “ ° {peaking of 
“© thefe momenta, as incrementa momentanea, in the 
“© fenfe of indivifibles, fays, particule finite non 
funt momenta.’ Where, I muft not omit to ob- 
ferve, that this paflage, badly written as it is, in 
the unintelligible jargon of indivifibles, yet ferves 
well enough to be quoted againft Philalethes. It 
is alfo affirmed, ° “* That Sir //aac Newton has 
“© made ufe of indivifibles inthe very fenfe of Ca- 
6 valerius, and that the doétrine of moments was 
“¢ originally founded on them”, nay, this is faid 
to have been “ proved from his own words’’. 
Weare likewife told, * that “ in the Leétures 
“¢ he read at Cambridge on his admirable difcove- 
“¢ ries in Opticks, he ufed indivifibles in his de- 
6° monftrations”’. 

To all which methinks the following an- 
fwer were fuffiicient, though upon occafion a 
more particular reply may be given. 

Sir Z/aac Newton, in feveral parts of his works, 
particularly in the Scholium at the end of the 
firft fection of the Principia, and in the introdu- 
ction to the Quadratures, has with great care di- 
ftinguifhed between his own method and the 
method of indivifibles. He was fo far from ma- 
king ufe of this latter method, that in all his 

works, 

@ Republick of Letters for April, p. 324. 

b Ibid. p. 327. ¢ Ibid. p. 326. 4 Ibid, p. 32g 
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works, I may ventureto affert, there isno paflage, 
no expreffion to be found, that fhould reafonably 
make him fo much as fufpected of it. For, 
although he may fometimes ufé expreffions, that, 
fingly taken, are capable of {uch an interpretati- 
om; yet thofe expreflions are capable likewife of 
a very different interpretation. And furely, if a 
writer makes ufe of a term or expreffion, in itfelf 
capable of two different fenfes; yet if one of 
thofe fenfes be agreeable to what goes before 
and after, and the other be direétly contrary to 
it; if one fenfe be conformable to the conftant 
tenour of his doétrine, and the other manifeftly 
contradi& it; all the reafonable and impartial 
part of the world will agree, that the term 
or expreflion ought to be taken in the former 
fenfe, and not in the latter: Efpecially, if the 
author hath cautioned his reader againft under- 
ftanding him in the latter fenfe; more efpecially 
ftill, if fuch caution hath been often repeated. 
By the term momenta, Mr. Robins * feems of 
opinion, that Sir J/aac Newton intended finite 
quantities. I maintain, that a moment, in the 
fenfe of Sir Z/aac Newton, is a momentaneous 
increment or decrement of a flowing quantity, 
lefs than any finite quantity whatfoever, and pro- 
portional to the velocity of the flowing quantity. 
As this difpute firft arofe from the demon- 
{tration of the fecond lemma, Lib. 2. Princip. 
methinks it were better for Mr. Rodins and me, 
if we aim at truth alone, to confine ourfelves to 
what is faid in that emma, thanto amufe ourfelves 
and our readers with hunting over Sir J/aac’s o- 
ther works, and examining every paflage where 
the term momentum happens to be made ufe of: 
Efpecially, as in thofe petage that term is only 
AuGusT 1736. tran- 
* Repub. of Let. pr. p. 325, 327. 
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tranfiently mentioned, but is here very particu- 
larly and diftinétly explained, and proper cautions 
given again{t any poflibility of mifunderftanding 
it. 

However, fince Mr. Robins chufes to confider, 
how this term was ufed by Sir J/aac Newton, not 
at the time when he wrote the demonftration 
in queftion, but twenty years before that time; 
what he underftood by it in the 4nalyfis of 1666, 
rather than in the Principia publifhed in 1687; 
republifhed in 1713, and again in 1726, the year 
before his death, without altering this emma; {fo 
that we may look upon it as containing his laft 
and moft fettled thoughts upon this fubject; I 
am content to follow this Gentleman whither he 
thinks fit to lead me; but the better to prepare 
my reader for making a right judgment in this 
difpute, I muft ask leave to make three or four 
previous obfervations. 

The firft is, that, at the beginning of this /- 
nalyfis, Sir Lfaac has advertifed his reader, that 
the method he there delivers, is rather briefly ex- 
plained, than accurately demonftrated: And juftbe- 
fore he farft introduces the term momentum, he 
has this expreflion. Ji iffis autem quo ego operor 
modo dicam breviffime. And accordingly he takes 
the latter of the two ways whereby, as Mr. Robins 
informs us, good writers explain the ufe of the 
terms they introduce: One by exprefly defining them; 
another, when to avoid that formality, they convey 
the fenfe of fuch terms by their manner of ufing 
them. 

But the Author of the account of the Com- 
merciun Epiftolicum, {aid by Mr. Robins to be 
Sir /aac Newton himfelf, acquaints us that, Jz 
the fecond lemma of the fecond book of the ap ie 
te 
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the elements of this calculus are demonftrated /yn- 
thetically. For which reafon alone, if there were 
no other, methinks it were better tocontent our- 
felyes with what is faid in this Jemma, than to 
have recourfe to that Analyfis. 

Secondly, Mr. Robins takes it for granted, thar, 

when Sir //aac Newton ules the words infinitely 
little, he always means an indivifible. But I af- 
firm, that, in Sir Z/aac’s works, that expreflion 
never fignifies an indivifible, except only whe» 
he ufes it in condemning indivifibles. For, al- 
though the expreffions infinitely little and infi- 
nitely great are fometimes ufed by Sir //aac New- 
ton, as well as by the Writers upon indivifibles ; 
yet the fenfe, in which he ufes thofe expreflions, 
is very different from what they underftand them 
in. 
By an infinitely little quantity, I apprehend 
them to mean a quantity actually exifting, fixed, 
determinate, invariable, indivifible, lefs than any 
finite quantity whatfoever. And I agree with 
Mr. Robins that is nonfenfe, it implies a contra- 
diction. I can have no conception of a quantity 
lefs than any quantity I can conceive. To affert 
this were to fay, that a quantity may be conceived 
to be lefs than itfelf. 

But Sir J/aac Newton by .an infinitely little 
quantity means a variable, divifible quantity, thar, 
by a conftant diminution, is conceived to become 
lefs than any finite quantity whatfoever, and at 
laft to vanifh into:nothing. 

And by a quantity infinitely great, I take the 
Writers upon indivifibles to mean, a quantity 
actually exifting, fixed, determinate, invariable, 
immutable, greater than any finite quantity what- 
foever. Which is likewife a contradictory and 
impoffible idea. I can have no conception of a 
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quantity greater than any quantity I canconceive. 
To fay this were to affert, that a quantity may be 
conceived to be greater than itfelf. 

But Sir //aac Newton, by a quantity infinitely 
great, means a variable quantity, that, by a con- 
{tant increafe, may be conceived to become greater 
than any finite quantity whatfoever. 

Thirdly, I muft take notice, that Sir J/aac 
fometimes {peaks of thefe momenta as nafcent quan- 
tities, and fometimes as evanefcent. In which fo- 
ever of thefe lights they are confidered, it anfwers 
the fame end. 

But it will be of ufe to obferve, that when the 
momenta are confidered as nafcent, they may, by 
flowing from the inftant of their origin, during 
a finite time, arrive at a finite magnitude. Du- 
ring that finite time their proportion conftantly 
varies: And it is only at the firft inftant of that 
finite time, that they are in the fame proportion 
with the fluxions. The proportion of the fluxi- 
ons is the proportion with which the momenta, 
do na/ci, begin to exift. 

And when the momenta are confidered as eva- 
nefcent, we may conceive them to have been 
once of a finite magnitude, and by decreafing for 
a finite time, at laft to vanifh into nothing. Du- 
ring that finite time their proportion conftantl 
varied: And it is only at the laft inftant of that 
finite time, that they arrive at the fame propor- 
tion with the fluxions. That is the proportion 
with which they vanifh, or ceafe to exift. 

In the former of thefe lights they are confider- 
ed by Sir Z/aac, in the lemma and demonftration 
in queftion. They are fpoke of in the fecond 
light, in the Quadratura Curvarum, and the Ana- 
lyfis of 1666. And in the firft fe&ion of the 
Principia, particularly in the Scholium at the 7 
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of that fe&tion, and likewife in the introduction 
to the Quadratures, they are confidered fome- 
times as nafcent, fometimes as evanefcent. From 
not rightly attending to the fenfe of thofe pafla- 
ges, where the momenta are confidered as having 
once been finite quantities, and being now by 
a conftant diminution arrived at the point of e- 
vanefcence, I apprehend Mr. Robins to have been 
led into the grofs miftake, of taking the momenta 
evane/centia for finite quantities. 

Fourthly, I muft take leave to put Mr. Robins 
in mind of what he hinfelf has quoted from the 
Phil. Tranf. as the words of Sir J/aac Newton. 
‘* In his calculus there is but one infinitely lit- 
** tle quantity reprefented by a fymbol, the fym- 
© bol o. 

“© Mr. Newton uled the letter o in his Analyfis, 
*¢ and in his book of Quadratures, and in his 
“© Principia Philofophie, and ftill ufes it in the 
*¢ very fame fenfe as at firft.” 

From which it follows, that we need only 
confult the Prizcipia, or the book of Duadratures, 
to fee in what fenfe the letter o is there ufed: By 
that we fhall know the fenfe it is ufed in, in the 
Analyfis. In which foever of thefe three treati- 
{es, the momenta are moft fully and clearly defcri- 
bed, it is to that undoubtedly we ought to have 
recourfe,in order to fee in what fenfe they are ufe4 
in all the three. We muft therefore have re- 
courfe to the Principia, and particularly to the fe- 
cond lemma, lib. 2. where only there is any de- 
fcription of them given. In the other of thefe 
treatifes they are tranfiently mentioned, but no 
defcription is given, that I know of. 

This being premifed, I come to make out my 
defcription of amoment, from what Sir //aac New- 
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ton {ays in this Jemma. That defcription confifts 
of three parts. 

‘1. A moment is a momentaneous increment or 
decrement of a flowing quantity; Has quantitates 
ut indeterminatas CP inftabiles, &F quafi motu fluxuve 
perpetuo crefcentes vel decrefcentes hic confidero, &F 
earum incrementa vel decrementa momentanea [ub 
nomine momentorum cntellizo; 

2. Is lefs than any finite quantity ; Cave tamen 
intellexeris particulas finitas. Particule finite non 
funt momenta, fed quantitates ipfe ex momentis 
genite. Intelligenda funt principia jamjam nafcen- 
tia finitarum magnitudinum. 

3. And is proportional to the velocity of the 
flowing quantity. Neg; enim /pettatur in hoc lem- 
mate magnitudo momentorum, [ed prima nafcentium 
proportio. Eodem recidit fi loco momentorum ufur- 
pntur vel velocitates incrementorum, vel finite que- 
vis quantitates velocitatibus bifce proportionales. To 
make this perfeétly clear, we may obferve, that 
Sir J/aac’s intention is only to take the firft pro- 
portion of the nafcent moments: And whee he 
tells us, it does eodem recidere, his meaning is, that 
the very fame bs gabe will be obtained, whe- 
ther we take, for the terms of our proportion, the 
moments, or the velocities, or any finite quanti- 
ties whatfoever proportional to thofe velocities, 
i. e. that the moments are proportional to the ve- 
locities. 

It will perhaps be faid, that, as the quantities 
here confidered by Sir Vaacyare indeterminate and 
inftable, and increafing by a perpetual flux or mo- 
tion; fo likewife their momentaneous increments, 
or moments, are to be confider’d as indeterminate 
and inftable, and perpetually flowing or increa- 
fing; and confequently will become finite quan- 
tities, as Mr. Robins {uppofes them to be. But 
{Oo 
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to this I anfwer, ‘that, altho’ the moments will 
by flowing become finite; yet, as we have taken 
notice in our third obfervation, when they are 
become finite, they will not have the fame pro- 
portion as the velocities, the proportion of the 
velocities being that of the nafcent moments only, 
being only that with which the moments begin 
to exift. If you take their proportion at any o- 
ther inftant, than that of their origin, it will not 
eodem recidere, as if you take the psoportion of 
the velocities. 

So likewife, if the moments, after becoming 
finite quantities, be fuppofed again to decreafe, 
and by a conftant diminution at laft to vanifh in- 
to nothing; their variable proportion, while they 
are finite quantities, will be different from that 
of the velocities; and they will arrive at the pro- 
portion of the velocities, at the inftant of their 
vanifhing only, or the evanefcent moments only 
will be proportional to the velocities. 

Perfeétly agreeable to this explication is the 
paffage above quoted * from the account of the 
Commercium Epiftolicum: But as this paflage has 
been already fufficiently explained, and has_been 
applied to vanifhing quantities in general, there is 
no need of being particular in the application of 
ic to evanefcent moments. 

From what has been faid upon this fubject, it 
feems very plain, that. the momenta defcribed in 
this emma are not finite quantities, nor yet indi- 
vifibles:. And as thefe momenta were always ufled 
by Sir J/aac Newton in the fame fenfe as at firit, 
it follows that the momenta in the book of Qua- 
dratures and in the Analyfis of 1666, are the very 
fame as thofe of this Jemma. Therefore from 
this alone, although we had given no other argu- 

K 4 ment, 
* Repub, of Letters for Fu/y, p. 54. 
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ment, we may fafely conclude againft Mr. Robins 
that the momenta of that Analy/fis, though called 
infinitely little, are not indivifibles. It only re- 
mains to confider one or two paffages, that Mr. 
Robins has produced in favour of his opinion. 

XXXII. The firft is taken from the account of 
the Commercium Epiftolicum, and is thus quoted by 
Mr. Robins. * *° He (Sir L/aac Newton) fays 
“6 that he there called the moment of a line a point 
& in the fenfe of Cavalerius, and the moment of an 
“6 area a line inthe fame fenfe.” 

Now the paffage itfelf runs thus, + * The 
“ moment of a line he called a point in the fenfe 
© of Cavallerius, rHo’ it be not a geomctrical 
“© point, but a line infinitely fhort, and the mo- 
“ ment of an area or fuperficies he called a 
“¢ Jine in the fenfe of Cavallerius, rH 0’ it be 
* not a geometrical line, but a fuperficies ine 
*< finitely narrow.” 

If my reader fhould be curious to enquire, 
for what end or purpofe Mr. Robins chofe ra- 
ther to truncate this paflage, in the manner 
above fet down, than to give it entire; I can 
eafily inform him. He was willing it fhould 
be thought, that, in this Analyfs, Sir Ifaac 
Newton meant the very fame thing by the mo- 
ment of a line, as Cavallerius meant by a point); 
and that Sir //aac, by the moment of a furface, 
meant the very fame thing, as Cavailerius meant 
by a line. For he does not fcruple to tell us, a 
page or two after, || “ That Sir Z/zac Newton 
“© has made ufe of indivifibles, in the very fenfe 
“ of Cavallerius, and that the doétrine of mo- 
‘© ments was originally founded on them, we 
<< have already proved from his own words.” 

Where 


* Rep. of Lett. for Apr. p. 323. 
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Whaege he intends this very paflage, taking it 
for granted, that the Account of the Commer- 
cium Epiftolicum was written by Sir J/aac New- 
ton. 

But, from the paffage taken entire, it plain- 
ly appears, that, what Sir //aac meant, by the 
moment of a line, was not the very fame as 
Cavallerius meant by a point, but was a /ine 
infinitely foort; and that what Sir J/aac meant 
by the moment of a furface, was not the very 
fame as Cavallerius meant by a lire, but was a 
fuperficies infinitely narrow: And confequently 
Sir [faac Newton has not made ufe of indivifi- 
bles im the very fenfe of Cavallerius. 

All that is intended by thefe words, in the 
fenfe of Cavallerius, is no more than this: 
What Mr. Newton calls the moment of a line, 
would by Cavallerius, or any follower of Ca- 
vallerius, who wrote after his manner, and 
fpoke his fen/e, be called a point; though it is 
not a point, but a line. And what Mr. New- 
ton calls the moment of a furface, would alfo 
by Cavallerius, or his followers, be called a 
line; though it is not a line, but a furface. 

Juft after the fame manner, it is faid, * xo and 
dx, fignify the fame moment; and in other pla- 
ces moments or differences are fpoken of, as e qui- 
valent terms, fignifying only that what Sir J/aac 
Newton calls moments in his method, anfwer to 
what are called differences in the method of 
Monfieur Leibnitz. So alfo the method of fluxi- 
ons, and the differential method of Monfieur 
Leibnitz, are {aid to be one and the fame method, 
in the report made to the Royal Society by the 
Committee appointed to examine the old letters 
and papers, of which an account is given in the 

Com- 
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Commerc. Epiftol. tho’, as Sir Z/aac Newton ob- 
ferves in the Scholiumat the end of Lemm. 2. Libr. 
11. Princip. Mr. Letbnitz’s method differs from 
that of fluxions, in verborum &F notarum formulis, 
and alfo in the zdea generationis quantitatum, Mr. 
Leibnitz conceiving quantities to be compofed of 
differences added together, and Sir //aac Newton 
conceiving them to grow and increafe by a con- 
tinual flux. 

Mr. Robins, after the above-mentioned quota- 
tion, tells us, “* The paffage in the book, to 
“6 which this relates, is as follows. Nec vereor 
“° Jogui de unitate tm punttis, five lineis infinite par- 
&¢ ais, figuidem proportiones ibi jam contemplantur 
°° Geometre, dum utuntur methodss indivifibilium.” 

This, I think, is not true. For the paflage, 
to which the quotation relates, is manifeftly the 
following. ‘* Sed notandum eft quod unitas ifta 
“© guz pro momento ponitur eft fuperficies cum 
© de folinis, & linea cum de fuperficiebus, & 
“¢ punéum cum de lineis (ut in hoc exemplo) 
«¢ agitur.” In which paflage the moment o is 
underftood, though not exprefs’d, as is declared 
in the account of the Comm. Epiftolicum. 


XXXIIT. The next paffage alledged by Mr. 
Robins is this, ** becaufe we have no ideas of in- 
“¢ finitely little quantities, he (Sir Z/aac Newton) 
“6 introduced fluxions into his method, that it 
“¢ might proceed by finite quantities as much as 
$¢ poffible.” 

I do not well apprehend what Mr. Robins 
would infer from this paflage. If he means that 
Sir J/faac Newton introduced fluxions on purpofe 
to avoid indivifibles, I agree with him. But 
then I muft obferve, that Sir //aac had already 
invented the methodof fluxions, when he wrote 
the 
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the Analyfis, as Mr. Robins himfelf * acknow- 
ledges. Confequently, he had then found a way of 
avoiding indivifibles; and when he had invented 
fluxions on purpofe to avoid indivifibles, it can- 
not reafonably be fuppofed he would {till ufe in- 
divifibles. 

So far was he from this, that he was for pro- 


ceeding by finite quantities as much as pofible. And 


accordingly we find him ufing no other than 
finite quantities, except that he fuppofes thefe 
finite quantities to diminifh ad infinitum and va- 
nifh, in order to find their laft proportions. 


XXXIV. But we are told, “ he had not at 
“ the firft difcover’d his doétrine of prime and 
*¢ ultimate ratios, which entirely rejects indivi- 
“¢ fibles.”” 

I am glad with all my heart to hear, that she 
dottrine of prime and ultimate ratios entirely rejeéts 
indivifibles. Surely, it will not now be pretend- 
ed, that the fecond Jemma of the fecond book of 
the Principia, or any part of it, is written iz the 
fenfe of :indivifibles; much lefs that any part of 
the firft feétion of the Principia, is written in 
fuch a fenfe. As the only defign of that lemma 
is to determine the firft proportion of the nafcent 
moments, and as the fole bufinefs of the firft fe- 
étion of the Principia. is to deliver and explain 
the doétrine of firft and laft ratio’s in general, 
indivifibles muft in both thefe be entirely rejeéted. 

But is it true, that, at firff, when the Analy/is 
of 1666 was written, Sir J/aac Newton had nor 
difcovered his dottrine of prime and ultimate ratios ? 
I believe not. | 

Mr. Robins tells us a few pages farther, “ We 
© are fure he had a part of it in 1669, on ac- 

“© count 
* Rep. of Let. for Apr. p. 328. 
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“© count of a demonftration added at the end of 
“ his Analyfis.’ This isfomething. But I will 
tell Mr. Robins how he may be /ure, very fure, 
that Sir J/aac had the whole of this method, at 
the time when he wrote that Analy/is. 

That Mr. Robins is poffeffed of the whole of 
this doctrine, no doubt can be made, after he has 
fo eafily and elegantly explained it in his Difcourfe 
upon that fubje&t, and that by a method not yields 
ing in brevity to the artle/s inconclufive proce/s by in- 
divifibles. 1 would therefore be glad to know ot 
him, what courfe he would take, to determine 
the prime and ultimate ratio of the momenta men- 
tioned in the Azalyfis in queftion. 

I fuppofe he will tell me, his anfwer is already 
written. He will take the fame courfe, as Sir /- 
faac has taken * in his treatife of Quadratures, 
where be has freed his demonftrations from this de- 
feé, (the ule of indivifibles) under which they firft 
laboured. He will {uppofe his moments to be at 
firft finite, and having finifhed his calculation, he 
will then fuppofe the moments to be diminifhed 
ad infinitum and vanifh into nothing, and will 
thereby obtain the laft proportion of thofe mo- 
ments. 

But is not this the very method taken in the 
Analyfis of 1666? Does not the Writer of the ac- 
count of the Commercium Epiftolicum, that is, Sir 
Lfaac Newton himfelf, as Mr. Robins acquaints us, 
does he not, I fay, diftiné&tly inform us, in the 
paffage quoted from that account by Mr. Robins 
in the next} page, that this very method was ta- 
ken in that Analyfis? Does not he alfo fay in the 
fame account, p. 182? “ This was Mr. Newton’s 
“© way of working in thofe days, when he wrote 

“* this 
* Rep. of Lett. for Ofober, p. 265. 
+ Rep. of Lett. for 4pri/, p. 324. 
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“ this compendium of his ®Avwalyfis? And the 
“ sa ME way of working he ufed in his book of 
“ Quadratures, and sTILv ufes to this day.” 
Do we not accordingly fee, that, in the demon- 
{tration of the firft rule of that 4nalyfis, Sir J/aac 
takes exactly the fame method, and almoft ig the 
fame words, as in the demonftration of the firft 
Propofition of the Quadratures? If it be faid, 
there is no mention of prime and ultimate ratios 
in the firft of thefe demonftrations; we anfwer, 
neither are they mentioned in the other. But the 
method is the fame. Sir Z/aac could find the firft 
and laft proportions of variable quantities, with- 
out deafning our ears with the found of prime and 
ultimate ratio’s a thoufand times repeated. This 
is eafily feen not only in this Azaly/is, but in the 
tenth propofition of the fecond book of the Prin- 
cipia, by thofe who attend more to fenfe than 


found, more to the meaning than the form of 
exprefiion. 


XXXV.Had Mr. Robins done thus, he would 
not have fallen into the miftake that follows, of 
thinking Sir J/aac Newton ufed the word moment 
in * two fenfes, becaufe, in demonftrating, he 
at firft fuppofes a moment to be finite, and after- 
wards to decreale in infinitum and vanifh; and in 
inveftigation, for making difpatch, he at once 
fuppofes his moment to be infinitely little. For 
this infinitely little moment is no other, than the 
former moment confidered as diminifhed iz infi- 
nitum and vanifhing, as has been fhown above 
more than once. 

XXXVI. Mr. Rodjus informs us, that Sir 
Tfaac Newton + “ thought fit for the fake of 
“¢ brevity to introduce this term moment in the 
fecond book of his Principia Philofophie.” The 
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place here meant is the fecond Jemma of the fe- 
cond book; where the doctrine of fluxions is 
likewife introduced, but for a different reafon, 
according to Mr. Robins. * It feems, fays this 
“¢ Gentleman, as if he took notice of them chief- 
“¢ ly, that a cypher, he thought fit to explain re- 
“¢ lating to them, might be underftood.” 

I apprehend, Sir //aac introduced the mention 
of fluxions here, in order to explain and demon- 
{trate the foundation of that method, and that he 
introduced moments in order to ferve for that 
foundation, his method of fluxions being built 
upon the proportions of thofe moments. 

But let it be fo, that moments were introdu- 
ced for the fake of brevity, and fluxions for the 
fake of a cypher, what are we next to believe? 

We are told, + Sir J/faac Newton “ did not 
“¢ fcruple there to defcribe moments according to 
“* the fenfe of that doétrine”’ (of indivifibles.) 
But, “ he fhews how to correc the idea arifing 
“© from this defcription of moments.” 

Let us therefore for once, notwithftanding all 
that has been faid to the contrary, admit this to 
be true, that Sir J/aac’s momenta, his incrementa 
vel decrementa momentanea, are defcribed according 
to the fenfe of the dottrine of indivifibles. If the 
words, incrementa momentanea give us the idea of 
indivifibles, how is this idea to be correfted ? 

Mr. Robins gives the corrective to this idea in 
two parts. 

The firft part of the corrective is, ° You muft 
“ never confider their magnitudes, but their ulti- 
“¢ mate ratio.” Now, how this correétive is to 
operate, in order to amend the idea already con- 
ceived of indivifible, or infinitely little quantities, 
I can by no means underftand. If I muft never 

confi- 


* Rep. of Let. for Apri/, p. 330. + Ibid. p. 324. 
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confider the magnitude of the moments, how is 
it poflible for me to know, that their magnitude 
is either finite, or infinitely little? This firft part 
of the correétive feems to be good for nothing; 
I fhall never get rid of my idea of infinitely little 
quantities by thefe means. 

The fecond dofe of Mr. Robdins’s corrective 
looks much more promifing. Ieruns thus. “ It 
“© would come to the fame thing, if inftead of 
“© thefe moments you ufed the velocities of in- 
“* creafe or decreafe of quantities, which he (Sir 
“ Tfaac Newton) is wont to call fluxions, or if 
*¢ you ufed any OTHER finite quantities propor- 
*¢ tional to thefe fluxions.” 

The efficacy of this remedy depends entirely 
upon a right ufe of the word, other. If this 
word is to be underftood in contradiftinction to 
the word velocities, that we may ule velocities, 
or fluxions, (which are finite quantities) or any 
other finite quantities proportional to thefe fluxi- 
ons; the corrective is of no manner of ufe, it will 
never rectify the idea I have entertain’d of mo- 
ments being indivifibles. But it happily falls out, 


that this is by no means the natural purport of 


the words, any more than it can at all fuic Mr. 
Robins’s defign. 

Mutt we not therefore interpret the paflage thus, 
that, inftead of thefe moments we may ufe any other 


finite quantities proportional to the fluxions ? This" 


indeed is clear and decifive, and manifeftly im- 
plies that moments are finite quantities. Other- 
wife, ic were abfurd to fay, inftead of moments, 
any other finite quantities may be ufed. Confe- 
quently, fince moments are thus fhewn to be fi- 
nite quantities, they cannot be infinitely little 
quantities, the idea of indivifibles is wholly re- 
moved, abolifhed, eradicated and extirpated. 
But, 
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But, alas! it unfortunately happens, that this 
word other, this efficacious, this important word 
is no where to be found in Sir J/aac Newton’s Pre- 
{cription. Though he has the honour of it given 
him, yet, it is certain, it never entered the good 
old gentleman’s thoughts, at leaft it never dropp’d 
from his pen. His words are, not finite quevis 
ALLE quantitates, but finite quevis quantitates. 
And confequently the moments muft ftill continue 
infinitely little, we may be perpetually obnoxious to 
the abfurdities of the dottrine of indivifibles, not- 
withftanding any affiftance from this correétive. 

The reader perhaps will be curious to know, 
how this word came to be flipt into the quotation 
from Sir J/zac Newton. And poflibly, if he is 
not throughly acquainted with Mr. Robins’s inte- 
grity and candor, he may be apt to fufpect that 
Gentleman of fome foul play. If fo, I muft un- 
deceive him; though, I am fenfible, it will be 
hard to bring him to believe, that the infertion of 
this word otver, which fo totally alters Sir Z/a2c’s 
fenfeto Mr. Robins’s purpofe, is owing only to the 
zeal of an officious Compofitor for the prefs. And 
yet I cannot but acquaint him, that, no fooner 
was notice given by a friend of this extraordinary 
proceeding, which was like to be interpreted ve- 
ry much to Mr. Rodins’s difadvantage, than care 
was taken to rectify it, among the Errata of the 
prefs, in the Republick of Letters for the follow- 
ing month; where any one, who doubts of my 
veracity, may with his own eyes fee this correéti- 
on made, p. 325. lin. 8. dele other. 

And when I have apprifed that Gentleman, 
that there is a paragraph towards the bottom of 
the fame page, which calls the above-mentioned 

permiffion of Sir Z/aac Newton by the name of a 
caution, and pretends that by @ and 2 he meant fi- 
. nite 
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nite quantities, that is, as I underftand, finite 
quantities only; which paragraph manifeftly pro- 
ceeds from the fame hand, as had before inferted 
the word other, and is grounded folely upon that 
infertion; no doubt ought to be made, but that 
he will take care, for his own reputation, to place 
this whole paragraph likewife among the errata. 

If any one fhould obje& how incredible it is, 
that a whole paragraph, which cannot poflibly 
pafs for an Erratum, and fuch a paragraph too, 
fhould be put in by a Compofitor; I mutt defire 
him to obferve, that this is no common Compo- 
fitor: He mutt be a confiderable Mathematician, 
as well as a Compofitor ; elfe he could never have 
been able to put in fo pertinent a word, and fo 
cleverly fuited to his Author’s purpofe, as the 
word oTHER. And I mutt likewife obferve, 
that his calling that a caution, which any man of 
learning would rather call a permiffion, or liberty 
given us by Sir //aac Newton, is much more like 
a Compofitor, than a perfon fo exaét in the choice 
of bis exprefions as Mr. Rodins. For in that paf- 
fage Sir J/aac does not caution us to ule fluxions, 
or finite quantities proportional to them, inftead 
of moments; he does not tell us we muft ufe 
them; but gives us to underftand we may ufe 
them; tells us it will come to the fame. thing, if 
we do ufe them. 

I wifh this fame Compofitor may not have ims 
pofed upon us in other places, particularly in the 
words /iteral tranflation, coincidence and coinciding 
in December, and literally import in this prefent 
Differtation, p. 302. as likewife in the word al- 
WAYS, p. 321. but efpecially in the words, or ne 
ceffarily imply, p. 306. cum multis aliis. 

XXXVII. Mr. Robins comes next to obje& to 
my demonftration, as he is pleafed to call it, of 
AvuGusT 1736. L the 
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the method for finding the momentum of a rect- 
angle. 

He fays, Ut “* have endeavoured to prove, that 
“¢ the moment of the re€tangle is an arithmetick 
«© mean proportional between the contempora- 
“ neous increment and decrement of the fame 
“¢ rectangle. But it has been fhewn, that this is 
“ only true, when the fides augment in the fame 
“ conftant proportion.” : 

I do not call to mind, that I have any where 
fpoke of the increment and decrement of the [ame 
reitangle, as contemporaneous. It I have done fo, 
I was certainly not very exaé in the choice of my 
expreffions. ‘The increment of one rectangle may 
be contemporaneous with the increment of ano- 
ther rectangle: But the increment of a rectangle 
cannot poflibly be contemporaneous with the de- 
crement of the fame rectangle. However, let 
that pafs. 

I imagine, Mr. Rodins’s meaning is, that fup- 
pofing the moment, increment and decrement to 
be feverally generated in equal particles of time, 
] have endeavoured to prove, that, in this cafe, 
the moment is an arithmetick mean proportional be- 
tween the increment and decrement. 

But, lays he, tt bas been fbewn, that thisis only true, 
when the fides augment in the fame conftant proportion. 

Let it be fo; at leaft, in the cafe of finite mo- 
ments. Burt, in that /uppofed demonftration, I ne- 
ver confidered any cafe, where the fides do not 
augment in the fame conftant proportion. I there 
confidered only that one cafe, in which the fides 
augment uniformly. 

1 was not then writing a Difcour/e upon Fluxi- 
ons; but an anfwer to the 4uthor of the Analyt. 
And that Author did not then appear to me, 
nor does he yet appear, after his reply to me, and 
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his feveral anfwers to Mr. Walton, ever to have 
confidered any other cafe, in his two objeétions 
to Sir L/aac Newton, than that only, in which 
the fides are uniformly augmented. 

I told him therefore, the moment of the 
rectangle 4B was different from the increment of 
the rectangle 4B. And from his own pofitions, or 
fuch as by parity of reafon he was obliged to ac- 
knowledge equally with his own, I * fhewed 
him, that the increment of the rectangle 4B 
added to the decrement of the fame rectangle, 
made twice the moment of that rectangle; and 
confequently that the moment of the reétangle 
AB wasaB+b A, the fame as Sir J/aac Newton 
had determined. But throughout that argument 
there is no fuch word as demonftrate, or demon- 
{tration to be found; and the whole tenour of 
the paflage fhews it to be addrefled to the Author 
of the Analyft, and to him only. 

In the Minute Mathematician publifhed a year 
afterwards, I have indeed called it a demonttrati- 
on, nay a demontftration as ftrong as any in Eu- 
clid: but pray, good reader, mind the words. 
T © Itis;” faid I, addreffing myfelf to the 4u- 
thor of the Analyft, “a dcimon{tration AGAINST 
“ you as ftrong as any in Euclid, that the mo- 
“¢ ment of the rectangle 4 B is a middle arithme- 
“¢ tical proportional between the increment and 
*¢ decrement of the fame rectangle 4B.” 

By the words, againjt you, it is eafy to fee, 
this was not intended for a demonftration, ftrictly 
fpeaking; but for an argumentum ad hominem, 
and nothing elfe. And, if I am not greatly 
mifinformed, Mr. Robins himfelf was once of 
this opinion; infomuch thar, after he had infert- 
ed this very objection into his paper of O€ffober 

L 2 laft, 


* Geometry no Friend to Infidelity, p. 46. +P. 5y. 
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Jaft, upon fhewing it to a friend of his, who is 
likewite a lover of truth, which friend told him 
of thefe words and that they manifeftly imported 
a mecr argumentum ad hominem, he {truck the 
whole objection out of his copy. How comes it 
now to be put in? Does he think the words, 
_ againft you, were flipt in by the compofitor? He 
will not find them among the Errata. 

This proceeding of Mr. Rodins feems to be the 
more extraordinary, becaule a perfon of his pene- 
tration might eafily fee, that, although in this 
fuppofed demonfiration 1 had confidered only one 
cafe, yet I had the other cafes in my eye, and 
particularly was prepared to deduce the fecond 
cafe from the firft by the help of the method of 
lait proportions, whenever I fhould be called 
upon fo to do, from what I had written in page 
go, 53 of the fame Letter; but eipeciaily after 


the declaration I had made in the Adinute Mathe- 


matician p. 81, that this was to guard again§ fu- 
ture objections. At leaft, as the deteét of this de- 
monftration, if there were any in it, has fince 
been fupplied by a fuller and clearer demonttrati- 
on publifhed in November laft, the former might 
wel! have been fpared by Mr. Robins. 
XXXVI. In this laft demontftration I have 
made ule of finice moments, and hope therefore 
it is entirely to Mr. Rodins’s mind. I fee he has 
carefully perufed it, by his nibbling at two or 
three paflages, which, though no way material 
to the truth or clearnefs of that demonftration, 
J fhall neverthelefs, out of regard to the Obje- 
&or, particularly confider. 
_ Firft, Mr. Robins charges me with faying, 
* that Sir aac Newton confiders thefe moments as 
the differences of Leibnitz. 


I have 


* Republick of Letters for April, p. 326, 
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I have faid no fuch thing. What I have faid 


is, { ‘* There is likewife a third acceptation,;-in 
“ which we may take the quantities reprefented 
“ by a, b,c. For thele LeTreRs may be 
“ underftood to reprefent the differences of 
“© Monfieur Leibnitz.” I had before taken no- 
tice, that thofe letters were by Sir J/aac Newton 
put to fignify either the moments, or the velocities, 
of the flowing quantities A, B,C. 

But if I had really done what Mr. Robins here 
imputes to me; all that could be meant by it is, 
that thefe momenta are confidered as analogous to 
the differences of Monfieur Leibnitz; not that 
they are exa@tly the fame with thofe differences. 
And here, were it neceffary, I could fhelter my- 
felf under the authority of a writer, who makes 
no little figure in the ‘Republick of ‘Letters, who 
has likewile given the name of momenta to Mon= 
fieur Lezbuitz’s differences. “* In * that me- 
“ thod,” (of indivifibles) fays he, ** thefe mo- 
“¢ menta are confidered abfolutely as parts, wheye- 
“¢ of their refpective magnitudes are actually com- 
“ pofed.”” Where it is obfervable, thar, in three 
fentences, immediately following one another, 
the very fame words, the/e momenta, are made ule of. 
And yet in the firft fentence, by the/e momenta, 
he means the momenta of Sir L/aac Newton; in the 
fecond, by thefe momenta, he means the differences 
of Mr. Leibnitz; andinthethird, by the/e momenta, 
he again means ‘the momenta of Sir //aac Newton. 

How other perfons may be affected with fuch 
paffages, I know not. For my felf, I can never 
read them without joining in the lamentations of 
Mr. Robins, while, like another Heraclitus, or 
rather like a fecond Feremy, he weeps over the 
Geometrical Writers and Sir Lfaac Newton. 

L, 2 Duis 

4+ Republick of Letters for November, p. 386. 

* Difcourfe upon Fluxions, p. 77. 
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— Quis talia fando 
Leibnitius, Greniufve, aut dure Pre/ul lernes 
Temperet a lachrymis! Manibus date lilia plenis; 
Tu Newtonus eras. 


How mournfully does he bewail their negli- 
gence in regard ta their fiyle and diftion! 


Qualis populed moerens Philomela {ub umbra 
Amiffos queritur foetus, quos durus arator 
Obfervans nido implumes detraxit, at illa 

Flet notiem, ramoque fedens miferabile carmen 
Integrat, (PF mocftis late loca queftibus implet. 
Miranduit eft unde ille oculis fuffecerit humor ! 


XXXIX. The fecond thing Mr. Robins ex- 
cepts againft, is my aflerting, that * ** The 
“ Courfe taken by Sir J/aac Newton to find the 
“ difference of variable quantities, though not ri- 
“¢ goroufly geometrical in the higher cafes, yet 
“¢ approaches nearer to geometrick rigour than 
€¢ the method ufed by Mont. Letbnitz.” 

Here Mr. Robins does not difpute, that Sir 
Tfaac Newton's computation may come nearer the va- 
due of any quaatity fought after than that of Leib- 
nitz. But he fays, that confidered as a medium of 


no 


Lm) 


demonfiration to determine the ABSOLUTE value of 


fach quantity, both will be totally, and therefore e- 
gually void of geometrick rigour. 

Very true. But [ never confidered this courfe 
taken by Sir //aac Newton, as a medium of demon- 
firation to determine the ABSOLUTE value; all that 
is pretended by it, is to determine the value, not 
ablolutely, nor in geometrick rigour, but guam 
proxini?, to come nearer to the abfolute, geome- 

trick, 
§ Republick of Letters for April, p. 327. 
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trick, rigorous value, that one can come, by fol- 
lowing the method of Monf. Leibnizz. 

In confidering the letters a4, D and ¢ in this ac- 
ceptation, as reprefenting the differences of Monf. 
Leibnitz, 1 had an eye not only to the paflage 
then quoted, Utiu/que (/c. methodi) fundamentum 
continetur in hoc lemmate; but to the followin 
paflage of the Introduction to the Quadratures. 
Fluxiones funt QUAM PROXIME at fluentium aug- 
menta equalibus temporis particulis quam minimis 
genita,; (9, ut ACCURATE loguar, funt in prima 
ratione augmentorum nafcentium. ‘The quam proxi- 
me has a view to Mr. Leibnitz’s method, and ac- 
curate to his own. 


XL. The next and laft thing objected againft, 

is my faying that f Sir Z/aac’s Caf. 1. of this Jem- 
ma is naturally to be underftood in one of thefe 
two fenfes, that the fides of the rectangle flow ei- 
ther uniformly, or proportionably. 
This, Mr. Rodins fays, * * cannot be the natu- 
ral interpretation of that cafe, becaufe it is im- 
mediately quoted to prove the fecond cafe, 
“© where the augmentation is confeffedly diffe- 
“¢ rent.: 

But I take the natural fenfe of the firft cafe to 
be that fenfe it will appear in to a careful reader, 
upon perufing that cafe alone, though he never 
reads the fecond cafe at all. Mr. Robins feems to 
think Sir J/aac Newton fo bad a writer, that his 
firft cafe is not to be underftood, till we have read 
the fecond; nor his propofitions to be intelligi- 
ble, till we read the demonftration. TI think o- 
therwife; but I muft own, it often requires care- 
ful attention. How to apply the firft cafe, when 

L 4 under- 


+ Republick of Letters far November, p. 392. 
* Repub. of Let. for Apr. p. 327. , 
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underftood in what I take to be its natural fenfe, 
to cafe the fecond, where the augmentation is con- 
feffedly different, has been clearly fhown in the Re- 
publick of Letters for November latt. 

Mr. Rodis goes on thus, ** Nor can any rea- 
“¢ fon be afligned to fhew, why it fhould be thus 
6° underftood.” 

But I apprehend the reader will find clear and 
fufficient reafons for thus underftanding it, if he 
is pleafed to perufe what I have faid upon this 
Jemma, in the Republick of Letters for November 
Jaft, where he will find Sir J/aac Newton’s demon- 
{tration very diftinctly and particularly explained, 
not only when moments are taken in the fenfe I 
underftand them in, but alfo in the fenfe Mr. Ro- 
bins contends for, in taking mcments for finite 
quantities. | 

To what is there delivered, it may, for Mr. 
Robins’s farther fatisfaction, be added, thar, in 
this demonftration, Sir J/azac Newton manifeftly 
confiders three different points of time: One, in 
which the fides of the rectangle are of the magni- 
tudes, A—-za4 and B— 4; A fecond, in which 
they are of the magnitudes, A and B; Anda 
third, in which they are of the magnitudes A + 
saandB-+70. 

Between the firft and fecond point of time, he 
fuppofes one half of the moment a, and one half 
of the moment 4 to be gained: And between the 
fecond and third point of time he likewife fuppo- 
fes xa and =) to be gained. 

Now thefe fuppofitions may be taken in two 
different fenfes: One, which arifes from the words 
of the demonttration, only, without introducing 
any foreign confideration not exprefled in that 
demonttration; and this may be called the natu- 
ral fenfe: The other, befides the words of the de- 
monttration, 
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monftration, requires the introducing the method 
of firft and laft proportions, which though de- 
livered before by Sir //aac Newton, yet is not men- 
tioned in this demontftration. 

If we take the fuppofitions in the firft fenfe, 
each half of the moment @ will be actually con- 
temporaneous with each half of the moment 4, 
j.¢. the fides of the reGtangle muft flow either u- 
niformly or proportionably. 

If we take them in the fecond fenfe, the 
fides may flow in any manner whatfoever, and 
yet, by help of the method of firft and laft pro- 
portions, we may conceive the halves of the mo- 
ments to be contemporaneous. 

But perhaps Mr. Robins would have liked my 
reafoning better, if I had faid, we muft take 2 B 
+4A for the moments, becaufe fo much only isre- 
quired for determining the ultimate ratio, Sir lfaac 
Newton has taken fuch a method, becaufe by this 
means the fuperfluous re€tangle is fooner difengaged 
from the demonfiration: It 1s convenient, by neglett- 
ing [ome fuperfluous part of the increments, or by a 
proper addition to them, to form new quantities; 
the fuperfluous terms are rejetied out of the increment 
of the power, &c. 

I muft needs fay, this is an eafier way of reafon- 
ing, than that I have taken: But “ArNowae Teedag 
2%, Tpwad'ug, and moft of all I fhould tear the dz- 
thor of the Analyff. For he, though he would 
readily grant me, that it 7s CONVENIENT #0 negleé 
fome fuperfluous part of the increments, to reject the 
fuperfluous terms; though he might be candid e- 
nough to fay, The cafe indeed is difficult ; There can 
be nothing done till you have got rid of them; vet, 
I apprehend, he would not ftick to tell me, that, 
although the final caufe or motive to this proceeding 
is very obvious; yet, it is not fo obvious or ea/y to 
explain 
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explain a juft and legitimate reafon for it, or fhew it 
to be geometrical. 

i muft confefs, I fhould not know what to re- 
ply. Butic matters not. It is time for us two 
to give over our weak and fruitlefs contention. 
Mr. Robins now appears in the field: 


Mox ambos fua fata manent majore [ub hofte. 


XLII. Having now replied toall that concerns 
my felf, in this Difertation of Mr. Robins, I 
fhall only take notice, that the latter part of 
it, for about cight pages, is taken up with a vin- 
dication, fhall I fay, or accufation? cenfure, or 
encomium of Sir J/azc Newton ? Mr. Robins 
fhews that refpe& to the memory of this great 
man, that he will fuffer no body to attack his 
reputation, but himfelf. He defends him againft 
the Author of the Analyfé,; but, at the fame time, 
he points out other faults in Sir J/aac, which 
that Author never thought of. How happy 
was it that thefe two Writers did not attack 
him at the fame time, were not joined in al- 
liance againft him. It muft have been equally 
dangerous, as if Philip had joined his arms to 
thole of Hazuzibal, and not waited the event of 
the battle at Zama. 


XLII. Mr. Robins gives us to underftand, 
that Sir J/aac Newton was at fiarft an errant 
Indivifibleift: Afterwards indeed he faw and re- 
nounced his errors. He had /fufficiently feen the 
abufes, that had been made of the doétrine of in- 
finitely little quantities. He looked on no demon- 
fivation as valid, that was built on thofe abfurd 
principles. He was fully apprifed of the real im- 
perfections of indivifibles: Yet be f{carce condemned 
them 
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them himfelf, and frequently made ufe of expref- 
fions peculiar to them: He fill allowed himfelf 
fome ufe of infinitely little quantities: He has not 
demonfirated the proportions of fiuxions according 
to the accurate methods of the ancients, 


XLIV. I muft needs fay, after this heavy 
charge, Mr. Robins has the goodnefs to make 
fome excufes for Sir J/aac Newton. He was very 
young: He was too modeff, and as it were fearful: 
He had not read the ancients. Very kind and 
tender truly ! U thould be glad I had as much 
to fay for Mr. Robins: But for Sir J/aac New- 
ton thefe apologies may as well be let alone. 

That he was once very young, is not denied. 
But the youth of that great man was fuperior to 
the mature age of the reft of mankind. He had 
made the greater part of his amazing difcoveries 
by the year 1666, at the end of which year he 
was four and twenty. 

That Sir [/aac Newton's modefly is furprizing to 
Mr. Robins, Ido not wonder. But this /urpri- 
zing modc/ty, and as it were fearfulne/s,did not hin- 
der him from cenfuring the method of indivifibles, 
though in the foftefi manner. Notwithftanding 
this modefty and fearfulne/s, be difcovered his diflike 
to indivifibles, he cendemned them; he fhewed a way 
to avoid their imperfettions; he has given us a cau- 
tion in order to prevent mifiakes about many of the/e 
forms of f{peech. 

If he did not read the ancients, and confequent- 
ly could not from thence be enabled to have demon- 
firated the proportions of fluxions according to their 
accurate methods, yet Mr. Robins tells us, he did 
much more, by finding out one of his own, more com- 
pendious than theirs, and equally geometrical; one 
that is an abbreviation and improvement of the form 
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of demonftrating ufed by the ancients on the like occa- 
fions; one, which is much more concife than the me- 
thod of demonftrating uled in thefe cafes by the auci- 
ents, yet is equally diftinét and conclufive. So that 
he feems to have ftood in no great need of the 
ancients, fince he fo much improved and outdid 
their accurate methods. 

But why does Mr. Robins think, that Sir Z/aac 
Newton had not read the ancients? I find him 
often mentioning the geometry of the ancients, 
as, confonum eft geometrie veterum, more veterum 
geometrarum, €fc. And the charaéter he gives 
in the Scholium to the firft fe€tion of the Princi- 
pia, of thefe fame accurate methods, {eems to be fo 
juft, that I think he muft be well acquainted: 
with them. Premifi bec lemmata, ut EFFUGE- 
REM TAEDIUM deducendi PERPLEXAS demonjfira- 
tiones ad abfurdum more veterum Geometrarum. To 
avoid cavil, I muft take notice, that Sir J/aac 
was by fome means or other prevailed upon, to 
change the word perplexas into Jongas, in the latt 
edition of the Principia. This alteration feems 
to be copied in the following paffage of Mr. Ro- 
bins. “* Sir Ifaac Newton by his doétrine of prime 
“© and ultimate ratios, has found out the proper 
“© medium, whereby to avoid the impoflible no- 
“ tion of indivifibles on the one hand, and the 
“¢ Jength of exhauftions on the other.” 

Now let all thofe, who had the honour of Sir 
Lfaac Newton's acquaintance, and were witnefles 
to the modefty, integrity and veracity of that 
Great Man, who was fo fingularly Vir antiqui 
moris, \ct them I fay judge, whether he would 
have talked in this manner, to make the world 
believe he had read the works of the ancient 
Geometricians, if in reality he had not read them. 
But why do I fay, let them judge? They all 
know, 
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know, from a thoufand inftances, that he had 
carefully read them, and was perfectly matter of 
them. 

XLV. To conclude, if Mr. Robins will not 
pretend to defend Sir Lfaac Newtom without 
making fuch fort of excufes and apologies for 
him; if without iuterpreting Sir Lfaac’s expreffi- 
ons fuitably to his own reprefentation of this do- 
étrine, he acknowledges himfelf totally incapable 
of reconciling the method of prime and ultimate 
yatios with the charaéter, the author bimfelf bas 
given of it; I think it might be as well tolet that 
defence alone, to fuffer Sir //aac Newton to ftand 
or fall by the merit of his own works. For my 
part, 1 am verily perfuaded, to ufe ence more 
the words of Mr. Robins, that all the abfurdity of 
expreffion, and all the inconfiftency with bim/elf 
charged on Sir Ifaac Newton by the Author of the 
Analyfi, or any body elfe, arifes wholly from mif- 
interpretation, or mifunderftanding him. 


E tenebris tantis tam clarum extollere lumen 

Qui primus potuifli, F fluxu expendere curvas ; 

Te fequor, O Britonum gentis decus, ing; tuis nunc 

Fixa pedum pono preffis vefligia fignis, 

Certandi cupidus nequaquam, at propter amorem, 
uod te imitari aveo. Quid enim contendat birunde 

Cycnis? Aut quidnam tremulis facere artubus hoedi 

Confimile in cur{u poffint, ac fortis equi vis? 

Tu Pater, €P rerum Inventor: Tu patria nobis 

Suppeditas precepta; tuifque ex, Inclute, chartis, 

Floriferis ut apes in faltibus omnia libant, 

Omnia nos itidem depafcimur aurea ditta, 

Aurea, perpetua femper digniffima vita. 





ERRATA. R. of L. for July, p. 52. lin. 14. r. genite. 
R. of L. for Auguft, p. 121. lin. 20. r. analogous. A pag. 164. 
lin. 17. ad pag. 167. lin. penultim. dele omnia. 
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Y Readers may very juftly expeét an Apo- 

logy for this Number, wherein they will 

find no Account of Books, which ought indeed 
to be the principal Subjeé&, nor any thing but 
what’s peculiar to the Mathematicians. As I af- 
fure them they fhall hereafter have no Occafion 
to complain upon this Head, fo I beg leave to lay 
before them the Reafon of my prefent Conduct, 
which I intreat ’em to excufe without pretending 
to juftify. They are all apprifed of a Controver- 
fy concerning Sir J/aae Newton’s Doétrine of 
Fluxions, which two very learned Antagonifts 
have carried on for fome time paft in thefe Pa- 
pers: It is upon a very fublime and ufeful Topic, 
and the Difputants, however they happen to dif- 
agree and miftake one another, are both of them 
eminently Mafters of it: and as their Difcourfes 
have afforded a noble Entertainment to many 
Gentlemen of the moft diftinguifhed Skill in the 
Science; fo their chufing to communicate their 
feveral Sentiments to the Public in this Work, 
has done me a fingular Honour, and laid me un- 
der great and equal Obligations to them both: 
and nothing but the Hazard of a general Offence, 
which I hope I fhall for this time efcape, could 
prevail on me to refufe either of their Requefts. 
It happened that fome Expreffions of the anony- 
mous Writer in his Confderations, €fc. publifhed 
in our laft Month, were thought injurious by the 
ingenious Mr. Robins, who regarded them as per- 
fonal Reflections, to which he could not refufe 
himfelf the Juftice of an immediate Reply, and 
as he drew one up with the utmoft expedition, 
fo he demanded a Place for it in my next Repub- 
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